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EXECUTIVE SUMMARY 
 

The City of Shreveport, Louisiana (City) entered into a Consent Decree (CD) with the United 
States Environmental Protection Agency (USEPA) to eliminate Sanitary Sewer Overflows 
(SSOs) by reducing Inflow and Infiltration (I/I).  As part of these efforts, the City developed a 
Sanitary Sewer Assessment and Remediation Measures Plan for their Wastewater Collection 
and Transmission System (WCTS) to inspect and assess the condition of assets, in order to 
identify the required remedial actions to eliminate I/I and provide adequate capacity in all 
assets in the WCTS. 
 
The City and its Contractors began inspection of its wastewater collection system by reviewing 
the existing Geographic Information System (GIS) map created by the City. As with all GIS 
developed from existing paper records, there was some evidence of errors and misinformation 
in the existing GIS; however, since it was the best information available it was used as a starting 
point for the inspections.  The City hired Contractors and Consultants to conduct inspections 
and assessments of the assets within SSA-Phase 1 as required within the CD.  Inspection of 
the WCTS was completed by utilizing a variety of methods including Manhole Inspection, 
Smoke Testing, Closed Circuit Television (CCTV) Inspections, Lift Station Assessment, and 
Force Main Inspections.  All data from the inspections on SSA-Phase 1 was either collected 
by or provided to Burk-Kleinpeter, Inc. (BKI) for assessment. 
 
During CD negotiations, the EPA and City agreed to an SSA Phasing Plan which identifies the 
City’s Cedar Grove sub-basin to be inspected, assessed, and analyzed in an effort to reduce I/I 
and eliminate SSOs by remediation measures as SSA-Phase 1 or the first of the five (5) SSA 
Phases.  The Cedar Grove sub-basin is approximately bound to the North by I-20, East by I-
49, South and West by LA 3132.  
 
In this SSA-Phase 1 Remediation Measures Plan (RMP) report, the results of the WCTS 
inspections along with the process for which these inspections were analyzed and 
recommendations given are described.  BKI determine the needed remedial measures to be 
taken on each gravity sewer line, manholes, and/or lift stations/force mains that fall within the 
boundaries of SSA-Phase 1.  Also described is how the assets within close geographical 
proximity were combined together to develop the projects listed within this report.  The City, 
BKI, and CDM Smith (Program Manager) have worked together to compiled these remedial 
measures into appropriately sized and manageable projects for this SSA-Phase 1 RMP that is 
to be carried out until November 2017.  Each SSA-Phase 1 RMP Project represents the 
anticipated construction methods and scheduling to properly correct the deficiencies within the 
City’s WCTS. 
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INTRODUCTION 
On the 13th of May 2014 the City of Shreveport (City) entered into a United States 
Environmental Protection Agency (EPA) issued Consent Decree (CD) (Case No. 5:13-cv-
3065). The objective of the CD is to have the City achieve and maintain complete compliance 
with the Clean Water Act (CWA), Louisiana Water Control Law (LWCL), and the Louisiana 
Pollution Discharge Elimination System (LPDES).  The CD also states that the City must 
eliminate all Sanitary Sewage Overflows (SSO) and reduce the Inflow and Infiltration (I/I) in 
the City’s Wastewater Collection and Transmission Systems (WCTS) 

In order to accomplish the goals set forth in the CD the City has begun a phased Sanitary Sewer 
Assessment (SSA) of its WCTS.  Each SSA phase will first collect inspection data by means 
of Closed Circuit Television (CCTV) inspections, smoke testing, 3D manhole inspection, Pole 
camera inspections, physical inspections, historical information, flow monitoring, and any 
other ancillary means of gathering information on the existing WCTS.  The City and its 
consultant/contractor also performed a lift station condition assessment on all lift stations in 
the applicable portion of the WCTS and had a capacity assessment completed on all gravity 
sewer lines in the WCTS.  The information gathered from the inspection, lift station condition 
assessment, and the capacity analysis of the gravity sewer lines, manholes, lift stations, and all 
other assets in the WCTS by the City or its contractors was collected by Burk-Kleinpeter, Inc. 
(BKI) in Shreveport, La.  BKI evaluated all data to formulate an appropriate Remediation 
Measures Plan (RMP) for the WCTS.  The recommendations for each asset within the WCTS 
for SSA-Phase 1 can be found in Appendix I and are summarized by project in Section 6 of 
this report.   

The City is divided into two (2) sewer basins which are further divided into twenty-seven (27) 
sewer sub-basins.  These sewer sub-basins are what the City and EPA used to determine the 
phasing needed as a part of the SSA and RMP.  The City and EPA selected the Cedar Grove 
sub-basin for SSA-Phase 1, due to its age, high number of SSOs and I/I, according to reporting 
and preliminary flow monitoring.  Cedar Grove sub-basin is approximately bound to the North 
by I-20, East by I-49, South and West by LA 3132 and can be seen in Figure 1. 

The Cedar Grove sub-basin contains approximately 1,050,649 linear feet of gravity sewer line 
and approximately 2,413 manholes.  Within SSA-Phase 1 there are also ten (10) lift stations, 
nine (9) of which are public/City maintained and operated and one (1) private, not City 
maintained and therefore not assessed, along with each of their respective force mains.  Also 
within the Cedar Grove sub-basin are approximately 17,511 private laterals that were to be 
inspected by smoke testing.  All assets in SSA-Phase 1 were assessed and given a 
recommendation by BKI.  The RMP is comprised of BKI’s compiled remediation 
recommendations for gravity sewer lines, manholes, and lift station assessment in order to 
repair defects, reduce I/I, and eliminate SSOs.  This report will detail the methods used, provide 
recommendations for repair, replacement, or reassessment of each asset, and outline the 
number and cost of projects within the Cedar Grove sub-basin. 
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1. SANITARY SEWER OVERFLOWS  
The CD requires the City to be compliant with all Acts and Laws that govern the control of 
waste water removal and fresh water contamination.  In order for the City to be compliant with 
the demands and the CD all SSOs must be eliminated.  SSOs can be caused by any number of 
reasons, but the most common reasons are I/I, blockage of a gravity sewer line or manhole, 
and/or capacity restriction.  Therefore, the City’s goal in this RMP is to reduce I/I, eliminate 
all blockages, and increase capacity where required in order to eliminate SSOs.  

 History and Historical Data 
 Past SSO Reported 

In order to achieve the goal of eliminating SSOs the City and its consultants had to first look 
at historical data and collect as much data as possible on the existing WCTS.  The City provided 
BKI with a file that contained SSO data from 2003 through 2010, and from 2011 through 2012 
(start of SSA-Phase 1 field work). BKI processed the SSOs by spatial georeferencing, which 
associates the street intersections and addresses with the nearest gravity sewer manhole.  The 
final database between March 15, 2003 and December 13, 2012 included a total of 1,502 SSO 
records.  The 162 SSOs recorded in a portion of 2003 were eliminated for the purposes of this 
report because of the incomplete year, leaving data for whole years only to assess.  With the 
elimination of 2003 SSOs because of the partial year data, the database was left with 1340 SSO 
records.  After thorough investigation of these SSO records there were 61 duplicates leaving a 
total of 1,279 SSO records from 2004 through 2012.  The detailed description of this can be 
seen in the CMOM Report.  The number of SSOs each year can be seen in Table 1 and Table 
2. 

Table 1 – Screened SSOs for Review 
Year SSOs 
2004 185 
2005 261 
2006 149 
2007 146 
2008 171 
2009 154 
2010 87 
2011 39 
2012 87 
Total 1279 
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Table 2 – SSO Performance  

Year SSOs 
(Each) 

Sewer 
(miles) 

Sewer Overflow Rate 
(SSO/Year/100 Miles) 

2004 185 985 18.8 
2005 261 985 26.5 
2006 149 985 15.1 
2007 146 985 14.8 
2008 171 985 17.4 
2009 154 985 15.6 
2010 87 985 8.8 
2011 39 985 4.0 
2012 87 985 8.8 
Total 1279     

 

 Flow Monitoring for I/I 
At the onset of the negotiations of the CD, the City took the initiative to gather the necessary 
information via flow monitoring in order to build a sewer model.  This data would be used to 
calculate flows and I/I throughout the City’s WCTS.  During the data collection process in 
2011, the City did not receive an appropriate amount of rainfall to accurately calibrate the 
model to the system; therefore, a second round of flow and rainfall monitoring was conducted 
in the Spring of 2012.  During the second flow and rainfall monitoring in 2012 the City was 
successful at acquiring the required data to properly build and calibrate the sewer model.  All 
data recorded during the successful flow and rainfall monitoring can be found in the Technical 
Memorandum Task 400 – Flow and Rainfall Analysis. 

 Hydraulic Sewer Model 
BKI and Black & Veatch (B&V) built a dynamic hydraulic model using Innovyze’s Infoworks 
Collection System (CS) (hydraulic model or model) version 13.5 software.  The dynamic 
hydraulic model is a mathematical representation of the collection system that uses a series of 
nodes and links to simulate the physical system.  Nodes represent manholes, storage basins, 
wet wells, junction boxes, and outfalls.  Links represent any hydraulic structure connecting 
two nodes such as gravity sewer lines, force mains, pumps, and gates.  For more detailed 
information about the CS Hydraulic Sewer Model of the WCTS please refer to the Hydraulic 
Model Report.   
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 Capacity Assessment 
A capacity assessment was required in order to find which elements of the WCTS were under 
sized and would restrict the flow therefore causing possible SSOs.  This assessment was 
completed using the flow monitoring data to create and calibrate the hydraulic model which 
then was used to project the sewer flows within the basin during EPA agreed upon two (2)-
year historical storm for the Shreveport area.  The model would then be used to determine if 
the predicted flows could be carried through the existing collection system.  If the existing 
collection system could not carry the predicted flows, the gravity sewer line was then upsized 
to the appropriate size in order to carry the model predicted flow for a two (2)-year historical 
storm. 

Due to the state of the model at the time the RMP was configured, collection system piping 
was incorporated into the RMP improvements in order to adequately size the gravity sewer 
lines being improved. The identified need for capacity improvements was incorporated for the 
gravity sewer lines that were identified in need of condition repair and have been incorporated 
for additional lines, as appropriate.  A sensitivity analysis is being conducted on the results to 
determine if some capacity related projects can be completed at a later point within the Consent 
Decree schedule allowing for a review of the amount of I/I reduction achieved from the 
proposed required Remedial Measures projects.  Lift stations and force mains requiring 
capacity upgrades will be addressed in the future CD required Capacity Assessment 
Remediation Measures Plan Report. 

 Hydraulic Sewer Model and Capacity Assessment Results 

The Hydraulic Model was able to show the areas and locations of possible SSOs and capacity 
issues for the design storm.  A two (2)-year historical design storm was chosen as the design 
storm in which the system should have zero SSOs during that storm event.  The results of 
running the model for a two (2)-year historical design storm showed locations where capacity 
or gravity sewer line diameter may need to be increased in order to eliminate SSOs.  The sewer 
model indicated that approximately 435 gravity line segments or 149,887 linear feet of the 
1,050,649 linear feet of gravity sewer line within SSA-Phase 1 may need to be replaced with 
a larger diameter gravity sewer line because of capacity restrictions.  Based upon the findings 
of the sensitivity analysis described in Section 1.3, these projects may change slightly or may 
be included in future capacity work rather than in the current SSA-Phase 1 RMP construction.  
The breakdown of information on size, linear feet, and number of gravity sewer lines can be 
seen in Table 3 and Table 4.  
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Table 3 – Break down of Required Gravity Sewer Line Diameter Increases (Linear Feet)  
  Existing Diameter (Inches) 

Totals 
  5 6 8 10 12 15 18 21 24 30 36 42 

N
ee

de
d 

D
ia

m
et

er
 (I

nc
he

s)
 

8 633 38,582           39,215 
10   5,161          5,161 
12   3,401 3,813         7,214 
15   1,315 10,125 15,684        27,124 
18   147 1,165 5,623 624       7,559 
21   849 440 7,220 7,702 3,740      19,951 
24   310  5,499 2,480 4,337      12,626 
30     1,345 1,230 5,926 2,227 3,367    14,095 
36         7,022 1,730   8,752 
48           971  971 
54       143    91 6,985 7,219 

Totals 633 38,582 11,183 15,543 35,371 12,036 14,146 2,227 10,389 1,730 1,062 6,985 149,887 
 

Table 4 – Break down of Required Gravity Sewer Line Diameter Increases (Gravity Sewer 
Line)  

  Existing Diameter (Gravity Sewer Line) 
Totals 

  5 6 8 10 12 15 18 21 24 30 36 42 

N
ee

de
d 

D
ia

m
et

er
 (E

ac
h)

 

8 1 102           103 
10   13          13 
12   13 11         24 
15   5 25 43        73 
18   1 2 15 1       19 
21   3 4 23 28 11      69 
24   1  14 6 17      38 
30     4 4 21 6 13    48 
36         20 4   24 
48           3  3 
54       2    1 18 21 

Totals 1 102 36 42 99 39 51 6 33 4 4 18 435 
 

 Sanitary Sewer Assessment 
 Methods used to assess and evaluate the WCTS 

In order to discover the causes of SSOs and sources of I/I the City employed a number of 
inspection methods to assess and evaluate the WCTS.  Smoke testing was employed in an 
effort to find defects and possible cross connections in manholes and gravity sewer lines as 
well as to identify leak sources from private laterals.  In addition to smoke testing, manholes 
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and gravity sewer lines were more closely inspected using a range of methods.  Manholes were 
inspected by using either 3D or pole cameras, with 3D being the preferred method and pole 
cameras being used where 3D camera use was not feasible.  This manhole data was then given 
to BKI for evaluation and development of recommendations; prior to recommending, BKI 
checked through the data within the Panorama viewing software and/or associated reports to 
ensure accuracy and completeness of the inspection data in accordance with National 
Association of Sewer Service Companies (NASSCO’s) Manhole Assessment Certification 
Program (MACP) standard. 

CCTV was the primary inspection tool for gravity sewer lines.  The completed CCTV 
inspection videos for each gravity sewer line was reviewed by Compliance EnviroSystems, 
LLC (CES) and then given to BKI for evaluation and development of recommendations.  Prior 
to recommending, BKI reviewed the data within the CCTV and associated reports to ensure 
accuracy in the inspection in accordance with NASSCO’s Pipeline Assessment Certification 
Program (PACP) standard.  In order for the complete WCTS to be assessed and evaluated all 
pumping stations were evaluated to determine deficiencies within the existing pump station 
configuration and capacity and recommendations were given to eliminate deficiencies.  The 
lift station condition assessment on each of the lift stations can be seen in detail in Appendix 
III.  In these assessments, each major component of the pumping station was given a rating 
and then the ratings were used to determine the pumping station overall rating.  These major 
component ratings along with the observed deficiencies were used to determine the remedial 
measures required in the RMP. 

Please see the Task 700 – Sanitary Sewer Assessment (SSA) – Phase 1 Report for greater detail 
on each of these topics and explanations of the inspections.  This report provides in detail how 
each evaluation process was completed and graded.  Details of defects located within the assets 
of SSA-Phase 1 can be found in the Task 700 – Sanitary Sewer Assessment (SSA)-Phase1 
report. 



Task 700 – SSA-Phase 1 Remediation Measures Plan Report 
Sanitary Sewer Evaluation Survey and Wastewater Master Plan 

  City of Shreveport, Louisiana 
(RFS No. 10-704) 

 

BURK-KLEINPETER, INC. / BLACK & VEATCH 8 
BKI SH.10.005-0700 / B&V 173506 September 2015 

2. REMEDIATION METHODS 
 Methods of Remediation 

In order to remediate the WCTS and correct defects found during the Sanitary Sewer 
Assessment (SSA), BKI’s task was to determine the needed and least invasive type of remedial 
measure to properly fix the defects noted within each of the respective inspections.  A detailed 
recommendation guide that was used in determining the needed remedial measures for the 
gravity mains, manholes, and laterals is shown in Appendix V.  These remedial measures will 
ultimately be used to eliminate SSOs, I/I, and any public safety concerns (i.e. – large voids, 
missing manhole covers, etc.) 

 Manhole Remediation Methods 
BKI determined that one (1) of five (5) methods of remediation can be used on every manhole 
in the WCTS.  Each manhole was evaluated and given a recommendation of the least invasive 
manner to bring the manhole to acceptable standards.  The five (5) recommendations made for 
manhole include: Reassess in the Future, Selective Rehabilitation, Entire Rehabilitation, 
Replace Manhole, and New Manhole. 

1. Reassess in the Future MH can show minor defects and is structurally sound.  These 
manholes will be recommended to be reassessed at a future inspection date within 10 
years. 
 

2. Selective Rehabilitation was recommended on manholes that are structurally intact, but 
show signs of failure on a specific component of the manhole which can be replaced or 
repaired without damage to the other areas of the manhole.   
 

3. Entire Rehabilitation was recommended on manholes that are structurally intact, but 
show signs of failure which would require the entire manhole be rehabbed.  This 
rehabilitation would include a liner/epoxy coating and resetting of manhole frame, ring, 
and cover if needed. 
 

4. Replace Manhole was recommended in instances in which other rehabilitation efforts 
were unsuitable, structural failure has occurred or will occur in the near future, or the 
spatial analysis determined that this is the best type of construction due to the 
surrounding gravity sewer lines being replaced (spatial analysis is explained in more 
detail in the Guideline for Assessment and Recommendations, Appendix V). 
 

5. New Manholes were recommended at all locations in which no manhole existed but a 
manhole is needed for access to the gravity sewer line at the dead end portion of that 
main.  These manholes will allow access to the gravity sewer line for future inspection 
and cleaning which will make the gravity sewer lines easier to maintain. 
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 Gravity Sewer Line Remediation Methods 
As with manholes, gravity sewer lines were also given recommendations after the assessment 
was complete.  BKI evaluated five (5) methods which gave an opportunity to select the best 
method of rehabilitation for each gravity sewer line.  The five (5) methods of rehabilitating a 
gravity sewer line are Reassess in the Future, Point Repair, Liner, Pipe Bursting, and 
Replacement. 

1. Reassess in Future was assigned to a gravity sewer line showing at most minor defects 
and is structurally sound.  These gravity sewer lines will be placed on a preventative 
maintenance schedule or reassessed at a future inspection date within 10 years. 
 

2. Point Repair was recommended for gravity sewer lines that contain one (1) or more 
defects but does not exceed one (1) point repair per one hundred (100) feet of gravity 
sewer line.  In some cases where the gravity sewer line total length is less than one 
hundred (100) feet, the point repair can be changed to replacement at the assessor’s 
discretion depending on the surrounding conditions.  A new manhole (point repair at 
dead-end) will be recommended for all dead end gravity sewer lines without any other 
defects needing repair; if a repair is recommended the designer will call out any and all 
manholes needed to follow minimum distances in the design guidelines.  
 

3. Liner is a renewal process where a new pipe or coating material is inserted or cured in 
place to give an existing pipe a new design life. Liners were used for all gravity sewer 
lines that are non-capacity restricted, structurally intact, contain minor defects, and 
within acceptable grade/alignment (less than fifteen [15] percent change in grade or 
alignment). 
 

4. Pipe Bursting can be used in situations that liners cannot be used.  Special 
considerations for pipe bursting as a replacement mechanism was not recommended in 
the RMP; however the design engineers may choose this trenchless technology as the 
preferred alternative for replacement of pipe when there is access limited situations for 
replacement.  (Note – Pipe bursting was not recommended on pipes with grade or 
alignment issues due to the nature of the new pipe following the existing pipes 
grade/alignment.)  
 

5. Replacement gravity sewer line will be recommended when other rehabilitation and 
point repair efforts are unsuitable or the spatial analysis determines this is the best type 
of construction when compared to surrounding segments.  In this option the existing 
gravity sewer line will be removed and replaced through open cut construction. 
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 Defect Categorization 
There are two basic types of defects that would warrant remediation in manholes and/or gravity 
sewer lines.  All defects found can be placed into one (1) of two (2) categories, the categories 
are major and minor.  These categories are based on the NASSCO PACP/MACP/Lateral 
Assessment Certification Program (LACP) coding system by utilizing the worst case scenario 
to categorize these defects into a preliminary major/minor rating.  After the initial 
categorization, there are cases where the discretion of the assessor will be used to decide which 
category the defect, in fact, falls into.  An example of this is a defect coded “Obstacle Intruding 
Thru Wall” which is preliminarily categorized as a major defect.  However, the assessor of that 
pipe would need to look at the amount of protrusion in order to determine if in fact it is a major 
defect.  If it is determined to be a major defect then it would need to be at least point repaired, 
depending on the remaining portion of that gravity sewer line and the other defects noted 
within. 

All defects found in SSA-Phase 1 for manholes and gravity sewer lines, along with the number 
and classification (Major or Minor) of defects can be seen in Table 5 and Table 6. 
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Table 5 – Number and Severity of Manhole Defects Found 
MACP 
Code Description Count Major or 

Minor 
B Broken 88 Major 

BSV Broken Soil Visible 7 Major 
BVV Broken Void Visible 3 Major 
CC Crack Circumferential 11 Minor 
CL Crack Longitudinal 16 Minor 
CM Crack Multiple 6 Major 
DAE Deposits Attached Encrustation 142 Minor 

DAGS Deposits Attached Grease 14 Minor 
DAR Deposits Attached Ragging 110 Minor 
DAZ Deposits Attached Other 31 Minor 
DB Displaced Brick 48 Major 

DNF Deposits Ingressed Fine 4 Minor 
DSC Deposits Settled Compacted 5 Major 
DSF Deposits Settled Fine 134 Minor 

DSGV Deposits Settled Gravel 3 Minor 
DSZ Deposits Settled Other 27 Minor 
FC Fracture Circumferential 17 Minor 
FL Fracture Longitudinal 38 Minor 
FM Fracture Multiple 20 Major 
H Hole 23 Major 

HSV Hole Soil Visible 24 Major 
HVV Hole Void Visible 6 Major 

ID Infiltration Dripper 12 Major 
IR Infiltration Runner 6 Major 
IS Infiltration Stain 853 Minor 
IW Infiltration Weeper 67 Minor 
JOL Joint Offset Large 3 Major 
JOM Joint Offset Medium 9 Major 
JSM Joint Separated Medium 6 Major 
LFZ Lining Failure Other 148 Minor 
LL Alignment Left 1 Minor 
MB Missing Brick 23 Major 

MML Mortar Missing Large 13 Major 
MMM Mortar Missing Medium 62 Major 
MMS Mortar Missing Small 47 Minor 
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MACP 
Code Description Count Major or 

Minor 
OBB Obstacle Brick 15 Major 
OBI Obstacle Intruding Thru Wall 1 Major 
OBJ Obstacle In Joint 6 Major 
OBM Obstacle Pipe Material 17 Major 
OBN Obstacle Construction Debris 65 Major 
OBP Obstacle External Pipe or Cable 32 Major 
OBR Obstacle Rocks 24 Major 
OBZ Obstacle Other 23 Major 
RBB Roots Ball Barrel 1 Major 
RBL Roots Ball Lateral 4 Major 
RFB Roots Fine Barrel 32 Minor 
RFC Roots Fine Connection 10 Minor 
RFJ Roots Fine Joint 110 Minor 
RFL Roots Fine Lateral 50 Minor 
RMB Roots Medium Barrel 61 Major 
RMC Roots Medium Connection 18 Major 
RMJ Roots Medium Joint 41 Major 
RML Roots Medium Lateral 4 Major 
RPZD Repair Other Defective 1 Major 
RTB Roots Tap Barrel 1 Major 
RTC Roots Tap Connection 1 Major 
RTJ Roots Tap Joint 4 Major 
SAM Surface Aggregate Missing 36 Major 
SAP Surface Aggregate Projecting 323 Major 
SAV Surface Aggregate Visible 532 Minor 
SCP Surface Corrosion Metal Pipe 23 Major 
SRI Surface Roughness Increased 41 Minor 
SRP Surface Reinforcement Projecting 2 Major 
SRV Surface Reinforcement Visible 8 Major 
None Evidence of Surcharge 745 Major 
None Cover Frame Fit - Oversized 7 Minor 
None Cover Frame Fit - Rocks/Wobbles 2 Minor 
None Cover Frame Fit - Undersized 6 Major 
None Cover Condition - Cracked 12 Major 
None Cover Condition - Broken 17 Major 
None Cover Condition - Corroded 103 Minor 
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MACP 
Code Description Count Major or 

Minor 
None Cover Insert - Poorly Fitting 1 Minor 
None Cover Insert - Cracked 10 Minor 
None Cover Insert - Corroded 16 Minor 
None Adjustment Ring - Cracked 1 Minor 
None Adjustment Ring - Broken 2 Major 
None Adjustment Ring - Corroded 164 Minor 
None Frame Condition - Cracked 9 Minor 
None Frame Condition - Missing 17 Major 
None Frame Condition - Corroded 714 Major 
None Seal Condition - Cracked 26 Minor 
None Seal Condition - Loose 108 Minor 
None Seal Condition - Offset 17 Major 
None Seal Condition - Missing 20 Major 

TOTAL DEFECTS IN MANHOLES 5,510 
TOTAL MINOR DEFECT IN MANHOLES 2,885 

TOTAL MAJOR DEFECTS IN MANHOLES 2,625 
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Table 6 – Number and Severity of Gravity Sewer Line Defects Found 
PACP 
Code PACP Description Count Major or 

Minor 
B Broken 1238 Major 

BSV Broken Soil Visible 180 Major 
BVV Broken Void Visible 43 Major 
CC Crack Circumferential 259 Minor 

CH2 Crack Longitudinal Hinge, 2 37 Minor 
CH3 Crack Longitudinal Hinge, 3 32 Major 
CH4 Crack Longitudinal Hinge, 4 23 Major 
CL Crack Longitudinal 2088 Minor 
CM Crack Multiple 602 Major 
CS Crack Spiral 172 Minor 
D Deformed 110 Major 

DAE Deposits Attached Encrustation 355 Minor 
DAGS Deposits Attached Grease 3816 Minor 
DAR Deposits Attached Ragging 101 Minor 
DAZ Deposits Attached Other 28 Minor 
DH Deformed Horizontal 1 Major 

DNF Deposits Ingressed Fine 3 Minor 
DNGV Deposits Ingressed Gravel 1 Minor 
DSC Deposits Settled Compacted 242 Major 
DSF Deposits Settled Fine 542 Minor 

DSGV Deposits Settled Gravel 130 Minor 
DSZ Deposits Settled Other 189 Minor 
DV Deformed Vertical 1 Major 
FC Fracture Circumferential 1830 Minor 

FH2 Fracture Longitudinal Hinge, 2 443 Minor 
FH3 Fracture Longitudinal Hinge, 3 548 Major 
FH4 Fracture Longitudinal Hinge, 4 832 Major 
FL Fracture Longitudinal 5143 Minor 
FM Fracture Multiple 5676 Major 
FS Fracture Spiral 1017 Minor 
H Hole 199 Major 

HSV Hole Soil Visible 456 Major 
HVV Hole Void Visible 143 Major 

ID Infiltration Dripper 92 Major 
IG Infiltration Gusher 18 Major 
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PACP 
Code PACP Description Count Major or 

Minor 
IR Infiltration Runner 99 Major 
IS Infiltration Stain 1565 Minor 

ISGT Intruding Sealing Grout 76 Minor 
ISSR Intruding Sealing Ring 1070 Minor 

ISSRB Intruding Sealing Ring Broken 116 Minor 
ISSRH Intruding Sealing Ring Hanging 77 Minor 

ISSRL Intruding Sealing Ring Loose/Poorly 
Fitting 23 Minor 

ISZ Intruding Sealing Other 677 Minor 
IW Infiltration Weeper 126 Minor 
JAL Joint Angular Large 6 Major 
JAM Joint Angular Medium 43 Major 
JOL Joint Offset Large 278 Major 
JOM Joint Offset Medium 746 Major 
JSL Joint Separated Large 23 Major 
JSM Joint Separated Medium 98 Major 
KD Buckling Dimpling 17 Major 
KW Buckling Wall 31 Major 
LD Alignment Down 120 Minor 
LFB Lining Failure Blistered 1 Minor 

LFBK Lining Failure Buckled 1 Major 
LFBU Lining Failure Bulges 10 Major 
LFCS Lining Failure Connection Cut Shifted 19 Minor 
LFD Lining Failure Detached 2 Major 

LFDE Lining Failure Defective End 3 Minor 
LFDL Lining Failure Delaminating 6 Minor 
LFOC Lining Failure Overcut Connection 5 Minor 
LFUC Lining Failure Undercut Connection 26 Minor 
LFW Lining Failure Wrinkled 18 Minor 
LFZ Lining Failure Other 4 Minor 
LL Alignment Left 480 Minor 

LLD Alignment Left Down 13 Minor 
LLU Alignment Left Up 16 Minor 
LR Alignment Right 354 Minor 

LRD Alignment Right Down 15 Minor 
LRU Alignment Right Up 16 Minor 
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PACP 
Code PACP Description Count Major or 

Minor 
LU Alignment Up 148 Minor 

MMM Mortar Missing Medium 1 Major 
MMS Mortar Missing Small 1 Minor 

MWLS Water Level Sag 6752 Major 
OBB Obstacle Brick 8 Major 
OBC Obstacle Thru Connection 4 Major 
OBI Obstacle Intruding Thru Wall 16 Major 
OBJ Obstacle In Joint 152 Major 
OBM Obstacle Pipe Material 108 Major 
OBN Obstacle Construction Debris 52 Major 
OBP Obstacle External Pipe or Cable 50 Major 
OBR Obstacle Rocks 51 Major 
OBS Obstacle Built Into Structure 3 Major 
OBZ Obstacle Other 75 Major 
RBB Roots Ball Barrel 48 Major 
RBC Roots Ball Connection 20 Major 
RBJ Roots Ball Joint 79 Major 
RBL Roots Ball Lateral 83 Major 
RFB Roots Fine Barrel 690 Minor 
RFC Roots Fine Connection 477 Minor 
RFJ Roots Fine Joint 6774 Minor 
RFL Roots Fine Lateral 367 Minor 
RMB Roots Medium Barrel 115 Major 
RMC Roots Medium Connection 156 Major 
RMJ Roots Medium Joint 689 Major 
RML Roots Medium Lateral 239 Major 
RPPD Repair Patch Defective 1 Major 
RPRD Repair Point Defective 5 Major 
RPZ Repair Other 1 Minor 
RTB Roots Tap Barrel 25 Major 
RTC Roots Tap Connection 17 Major 
RTJ Roots Tap Joint 142 Major 
RTL Roots Tap Lateral 27 Major 
SAM Surface Aggregate Missing 250 Major 
SAP Surface Aggregate Projecting 675 Major 
SAV Surface Aggregate Visible 89 Minor 
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PACP 
Code PACP Description Count Major or 

Minor 
SAVZ Surface Aggregate Visible Unknown 1 Minor 
SCP Surface Corrosion Metal Pipe 446 Major 

SMW Surface Missing Wall 124 Major 
SRI Surface Roughness Increased 2 Minor 

SRIZ Surface Roughness Increased Unknown 2 Minor 
SRV Surface Reinforcement Visible 9 Major 
SSS Surface Spalling 766 Minor 

SSSM Surface Spalling Mechanical 7 Minor 
SSSZ Surface Spalling Other 2 Minor 

SZ Surface Other 1 Minor 
SZZ Surface Other Unknown 1 Minor 
TBD Tap Break-in Defective 1759 Minor 
TBI Tap Break-in Intruding 713 Minor 
TFD Tap Factory Defective 5486 Minor 
TFI Tap Factory Intruding 11 Minor 
TRD Tap Rehabilitated Defective 3 Minor 
XP Collapse Pipe Sewer 18 Major 

TOTAL DEFECTS ON GRAVITY SEWER LINES 60,511 
TOTAL MINOR DEFECTS ON GRAVITY SEWER 

LINES 38,281 
TOTAL MAJOR DEFECTS ON GRAVITY SEWER 

LINES 22,230 
 
 
As can be seen in Table 5 and Table 6 all defects were categorized as either major or minor.  
These preliminarily categorized defects were analyzed for accuracy according to the defect 
rating and PACP/MACP/LACP coding.  During the analyzation of the defects along each 
gravity sewer line and manhole, the assessor would determine the needed rehabilitation 
and/or replacement method that would need to be completed in order to eliminate SSOs, 
reduce I/I, and eliminate public safety hazards as previously mentioned. All rehabilitation 
and replacement recommendations for gravity sewer lines or manholes can be found in 
Section 5 and 6 of this report. 
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3. INFLOW AND INFILTRATIONTRATION (I/I) REDUCTION 
The CD requires the City to estimate the amount of I/I from the identified sources in gravity 
sewer lines, manholes, and laterals within each of its SSA phases.  The tools that were used to 
estimate the I/I within SSA-Phase 1 were the field inspection data, 2012 Flow Monitoring Data, 
and Info Works CS Sewer Model (Model) 

 Rating Defects Responsible for Actual or Potential I/I 
The SSA data was assessed to determine the I/I contribution from, or associated with, each of 
the observed defects.  Environmental conditions and ground saturation will vary greatly 
depending on weather and therefore will affect the amount of observed I/I on the same type of 
observed defects.  With this in mind, the I/I was allocated to each gravity sewer line and 
manhole by using the Actual and Potential I/I Sources (APIIS) rating.  All gravity sewer lines 
and manholes belonging to the public system were given one (1) of four (4) ratings for the 
entire asset that would ultimately be associated with observed defects in the CCTV inspection 
based on the identified defects potential for allowing I/I into the WCTS.  Note – Since the 
CCTV inspection was attempted for all the gravity sewer lines in SSA-Phase 1; this was the 
primary source for quantifying the I/I allocation to the City’s WCTS for this phase. 

The four (4) ratings for the APIIS on gravity sewer lines and manholes were minimal, low, 
medium, and high.  Each rating is explained in general terms below and has been further 
detailed in Guideline for Assessment and Recommendations.  It should be noted that BKI’s 
assessors did not attribute I/I to defects that would not generally be associated with I/I.  An 
example, is a gravity sewer line with a sag (MWLS), this defect was not associated with I/I, 
and is rather an Operation and Maintenance (O&M) item and therefore marked as such for 
either repair or reassessment/maintenance in the future. Note – At this time, sags greater than 
25% of the pipe depth and longer than ten (10) feet are recommended for replacement due to 
the fact that they pose a seriously O&M issue along with the number of these sags identified.  
During the SSA-Phase 1 RMP implementation, the design engineers may or may not change 
these recommendations based on the surrounding conditions. 

In order for a gravity sewer line or manhole to receive a minimal rating the gravity sewer line 
or manhole should be new or nearly new with very minor to no defects.  This item has little to 
no potential for I/I.  During smoke testing these gravity sewer lines and manholes will show 
no smoke leaking from the asset. 

A low rating was given to gravity sewer lines and manholes which show few to no defects.  
These assets will remain in use for the foreseeable future.  Defects typically found in these 
gravity sewer lines and manholes include, but are not limited to, minor circumferential or 
longitudinal cracks and or fractures.  In general during smoke testing you will see light smoke, 
if any, leaking during smoke testing.  The visible I/I during CCTV inspection and manhole 
inspection would be classified as either an Infiltration stain, Infiltration dripper, or an 
Infiltration weeper. 
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A medium rating was given to all gravity sewer lines and manholes which show a moderate 
potential for I/I due to several minor defects or a continuous minor defect.  Defects typically 
found in these gravity sewer lines and manholes include, but are not limited to, hinge or 
multiple fractures.  In general these gravity sewer lines and manholes will display medium 
smoke leaks during smoke testing.  All continuous I/I not under pressure found during CCTV 
inspection and manhole inspection would be named an Infiltration runner and be assigned a 
medium rating. 

A gravity sewer line or manhole with a high rating will show significant risk of major I/I due 
to multiple defects which are related to I/I such as broken soils visible, hole void visible, 
collapsed pipe, or offset joint.  You would generally expect to see heavy smoke leaking from 
these manholes or gravity sewer lines during smoke testing.  All I/I observed to be under 
pressure during CCTV inspection and manhole inspection would be classified as high I/I and 
would be called an Infiltration gusher. 

Another source of I/I was from private laterals which are gravity sewer lines that provide 
service to homes and businesses.  The laterals I/I are based on defects or leaks observed during 
smoke testing.  This system uses the characteristics of the smoke leaking from each defect to 
rate that specific defect in one (1) of three (3) rating categories.  The three (3) possible rating 
categories are light, medium, and heavy. 

A light ranked private lateral showed light smoke and the defect associated to the smoke leak 
was considered minor and had a probability of low I/I. 

A medium ranking showed medium smoke leaking and the defect associated to the smoke leak 
was considered major and had a risk of moderate I/I  

A lateral with a heavy ranking showed heavy smoke leaking and the defect associated to the 
smoke leak was considered major and had a risk for high I/I. 

 Approach to Reducing I/I 
Task 700 – SSA-Phase 1 Report included an explanation of the I/I allocation and what the split 
between public and private I/I allocation was determined to be from observation of the defects.  
The total I/I and reduction I/I goal for SSA-Phase 1 during a two (2)-year historical design 
storm are approximately 51.2 MG and 18.6 MG; respectively.  The total I/I was then analyzed 
for meter basins that appeared to contribute an excessive amount of I/I and therefore would be 
the target for the reduction.  The total amount of I/I and reduction goals for each meter basin 
can be seen in Table 7. 

  



Task 700 – SSA-Phase 1 Remediation Measures Plan Report 
Sanitary Sewer Evaluation Survey and Wastewater Master Plan 

  City of Shreveport, Louisiana 
(RFS No. 10-704) 

 

BURK-KLEINPETER, INC. / BLACK & VEATCH 20 
BKI SH.10.005-0700 / B&V 173506 September 2015 

While the I/I reduction is focused on the meter basins with excessive I/I, the City is not solely 
targeting these basin for I/I reduction.  As a part of the RMP, each gravity sewer line, manhole, 
and private lateral has been analyzed for the defects shown in the inspection data and the 
needed repair will be determined with the further evaluation evidence from the CCTV data.  
With these repairs, the City is taking action not only in the targeted meter basins shown in 
Table 7, but also in other meter basin where the I/I is not deemed excessive and therefore a 0% 
I/I reduction goal was set (see Table 7 Reduction Goal Percentage column).  These non-
targeted meter basins will then enhance the effectiveness of I/I reduction on SSA-Phase 1 as a 
whole and potentially exceed the 18.6 MG anticipated.  

As stated previously the anticipated total I/I and reduction I/I goal for the WCTS in SSA-Phase 
1 during a two (2)-year historical storm is 51.2 MG and 18.6 MG; respectively.  This total I/I 
was then allocated to the public and private facilities by analyzing the observed defects within 
the inspection data. This can be seen in greater detail in the SSA-Phase 1 report.  As a result 
of the defects shown within SSA-Phase 1, the I/I allocation was determined to be 70% Public 
or City-owned sources and 30% Private lateral sources.  A detailed description of the analysis 
which allocated I/I to each source can be seen in Section 3.8 pages 67 thru 71 of the SSA-
Phase 1 Report. 
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Table 7 – Rainfall Dependent I/I 

FLOW 
METER 
BASIN 

TOTAL RDII 
VOLUME 

(MG) 
2 - YEAR 
STORM 

REDUCTION 
GOAL 

(PERCENTAGE) 

REDUCTION 
GOAL 

VOLUME 
(MG)  

2 - YEAR 
STORM 

CGR02/CGR03 11.7 40.0% 4.7 
CGR07 6.5 40.0% 2.6 
CGR01 4.8 28.0% 1.3 
CGR04 9.5 40.0% 3.8 
CGR05 0.7 0.0% 0.0 
CGR06 3.6 40.0% 1.4 
CGR08 9.4 40.0% 3.7 
CGR09A 0.6 0.0% 0.0 
CGR09B 1.2 0.0% 0.0 
CEDAR 
GROVE LS 2.8 40.0% 1.1 
BRO-01 0.4 0.0% 0.0 

 

Private Sourced I/I Reduction Plan  

The City is implementing a comprehensive plan to address the I/I from private sources.  It is 
important to note that under normal circumstances the City cannot repair the defects on private 
property with City personnel. Therefore any defect not associated with the public gravity sewer 
line, tap, or manholes cannot be fixed by the City and will need to be repaired by the property 
owner.  Due to the fact that smoke will take the path of least resistance to get to the surface 
from a defect, the BKI and CES team used a standard 20’ offset from the centerline of the 
gravity sewer line and associated all defects within that stated 40’ total width to the public 
gravity sewer line.  Anything outside of the 40’ would then be considered a privately sourced 
defect and thus the property owner’s issue.  

In the case where a smoke testing defect can be easily identified as a major source of I/I and 
attributed directly to a specific private residence or business, the City will issue a 10-day letter 
to this residence or business.  The 10-day letter is a formal letter that will be sent to each 
identified residence or business that will inform the property owner of the known problem 
within the privately owned sewer system and required that they make the appropriate repairs 
within ten (10) days of being notified.  With that said, if the defect is not easily identified and 
attributed directly to a specific residence/business, the City will investigate each major private 
source smoke defect on an individual basis and will utilize CCTV push cameras and/or lateral 
launching cameras to determine the lateral which is  the source of the smoke defect.  Once the 
proper owner of the defective lateral line is determined, the City will issue a 10-day letter on 
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the defects identified through CCTV measures to be a major source of I/I.  Note – City staff 
have been in discussions to modify the sewer ordinance to make the City responsible for private 
laterals from the mainline to either the property line or the edge of pavement.  It is anticipated 
that these revisions, if any, would take place prior to the completion of SSA-Phase 1 RMP and 
thus making it relevant to note as a part of the SSA-Phase 1 RMP Report.  

Information on the defects found in private laterals can be found in Table 8.  It has been 
determined that these defects account for of 30% of the total I/I in SSA-Phase 1 area as 
described in detail in Section 3.8 pages 67 thru 71 of the SSA-Phase 1 Report. 

Table 8 – Defects Found in Private Laterals during Smoke Testing 
Severity of Smoke 

Identified 
Defects 
Found 

Light Smoke (Minor) 755 
Medium smoke (Major) 422 
Heavy Smoke (Major) 156 

 

Of the 17,511 laterals in SSA-Phase 1 we found a total of 1,333 defects, which are all shown 
in Table 8.  We assume that with further investigation of each of the major defects, the City 
will eliminate the majority of the major defects through utilization of the 10-day letter and thus 
achieve the I/I reduction goal for private source defects of 5.58 MG throughout the SSA-Phase 
1 area. 
 
The remaining 70% of I/I in SSA- Phase 1 during a two (2)-year storm was attributed to the 
defects found in public gravity sewer lines and manholes.  Table 9 shows the number of defects 
found in gravity sewer lines along with the recommendation for each(i.e.,- point repaired, 
reassessed in the future, rehabbed with a liner, rehabbed with pipe burst, or replaced).  

Table 9 – Recommendations for Gravity Sewer Lines with APIIS 

RMP  
Recommendation 

Actual and Potential I/I Source 
Rating 

High  Medium Low  Minimal 
Point Repair 14 6 6 5 

Reassess in the Future 0 39 185 361 
Rehab with Liner 28 98 26 8 

Rehab with Pipe Burst 0 0 1 1 
Replace Segment 1079 526 320 229 
Install Terminal 

Manhole 15 39 58 54 
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I/I can also be reduced by making repairs on manholes in the system.  The recommendation on 
manhole defects with potential I/I can be found in Table 10.  

Table 10 – Recommendations for Manholes with APIIS 

RMP 
Recommendation 

Actual and Potential I/I Source 
Rating 

High  Medium low  Minimal 
Reassess in the Future 0 2 27 453 

Rehab (Entire) 24 41 42 199 
Rehab (Selective) 23 23 45 131 
Replace Manhole 43 97 171 1078 

 

Of the 3,098 gravity sewer lines and 2,413 manholes, BKI found a total of 1,136 gravity sewer 
lines and 90 manholes with a high APIIS will be remediated by some method in the RMP; and 
thus reducing I/I in the WCTS.  In addition, 669 gravity sewer mains and 161 manhole with 
medium APIIS, 411 gravity sewer mains and 258 manholes with low APIIS, and 297 gravity 
sewer lines and 1408 manholes with minimal APIIS will be addressed in the RMP by a 
remedial measures.  All of these numbers can be seen in Table 9 and Table 10. 

With a combination of methods used to repair private laterals, public gravity sewer lines, and 
public manholes the reduction in I/I for SSA-Phase 1 Cedar Grove Basin during a two (2)-year 
historical design storm is anticipated to be a minimum of 18.6 MG during a two(2)-year 
historical design storm. 

 Projected Results of I/I Reduction 
In order to predict the I/I reduction of the repair projects we first had to assign I/I to each 
gravity sewer line, manhole, and private laterals.  In order to do this multiplication factors 
based on the severity of the APIIS rating were developed to distribute the flows based on the 
observed data from the CCTV inspection, manhole inspections, and smoke testing.  The 
distribution factors for public APIIS were 0.5 X for minimal, 1 X for low, 2 X for medium, 
and 6X for high.  The distribution factors for private APIIS were 1 X for low, 2 X for medium, 
and 6 X for high.  Given the distribution, the I/I flow associated with each gravity sewer line, 
manhole, and lateral was then calculated to give the following flows. 

Public APIIS Flow Rate: 

• Minimal – 1 GPM during a 2-year historical design storm 
• Low – 2 GPM during a 2-year historical design storm 
• Medium – 4 GPM during a 2-year historical design storm 
• High – 12 GPM during a 2-year historical design storm 
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When the stated Public APIIS flows are applied to the 3,098 gravity sewer lines and the 2,413 
manholes, with respect to their associated APIIS ratings, the estimated total I/I contributed 
flow that is predicted in a 2-year historical storm is 35.84 MG which is 70% of the total I/I (or 
publically allocated) predicted within the model. 

Private APIIS Flow Rate: 

• Light – 4 GPM during a 2-year historical design storm 
• Medium – 9 GPM during a 2-year historical design storm 
• Heavy – 25 GPM during a 2-year historical design storm 

When the derived Private APIIS flows are applied to the 17,511 laterals, with respect to their 
associated APIIS ratings, the estimated total I/I contributed flow that is predicted in a 2-year 
historical storm is 15.36 MG which is 30% of the total I/I (or privately allocated) predicted 
within the model. 

With the above stated assumptions, it can be seen that with the removal of potential public 
sources as shown in Table 9 and Table 10 and 100% of high potential private sources as shown 
in Table 8 the City is anticipating removing a minimum I/I reduction goal of 18.6 MG.  The 
assumption for I/I should reach and perhaps surpass a volume up to 29 MG if 100% removal 
is achieved.  In reality, it is unlikely that the City will achieve 100% removal; therefore, the 
City is conservatively estimating a large portion but not all I/I in these segments and manholes 
will be removed and thus reaching the I/I reduction goal of 18.6 MG. 
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4. PUMP STATIONS AND FORCE MAINS 
A general assessment of all pump stations (lift stations) in the WCTS was completed and a 
general condition ranking was assigned as either good, fair, or poor for the overall rating and 
each major component in the pumping station.  Although the CD only requires assessment of 
stations that are older or haven’t been rehabbed within the last three (3) years of the CD 
effective date, the City took the initiative to assess all of the pumping stations at the time of 
entering into the CD.  These assessments also included all force mains associated with pump 
stations.  Force mains were given a velocity check by way of quantifying the required flow 
through the pipe and associated velocity to determine if the existing force main size was 
adequate. 

 Pump Station and Force Main General Information 
There are ten (10) lift stations within SSA-Phase 1, nine (9) of which are City owned and one 
(1) privately owned and operated pumping station.  A specified condition for each major 
component and the overall rating for each pump station and force main can be found in Sections 
4.1.1 and 4.1.2 of this report.  For more details please see Appendix III which contains the 
assessment and recommendations from the Lift Station Condition Assessment.  

 Pump Station Condition 
Brushy Bayou Lift Station was inspected and aside from general wear and tear, the station’s 
structures appear to be safe and functional.  Therefore, the structural condition of the lift 
station was assessed to be in Fair condition.  Since all system components appear to be 
functioning as intended without any major deficiencies, the electrical equipment was 
determined to be in Good condition.  Other than basic wear and tear, all mechanical equipment 
appears to be functioning as intended and therefore, the mechanical equipment was 
determined to be in Fair condition. Upon consideration of the aforementioned conditions, the 
Brushy Bayou Lift Station was given an Overall Rating of Fair. 

Cargill Park Lift Station was inspected and although some deficiencies were noted, the 
station’s structures appear to be safe and functioning.  Therefore, the structural condition of 
the lift station was assessed to be in Fair condition.  The lift stations electrical system is 
operating as intended with no major defects the electrical condition was determined to be 
Good.  Aside from basic wear and tear all mechanical equipment is functioning as intended 
and rated as Fair condition. Upon consideration the Overall Rating of the lift station is Fair. 

Cedar Grove Lift Station was inspected and although some deficiencies were found, the lift 
station’s structures appear to be safe and functional.  Therefore, the structural condition of 
the lift station was assessed to be in Fair condition. Aside from the PLC issues, the electrical 
system functions as intended with no major defects.  Therefore, the electrical equipment was 
determined to be in Good condition.  Due to the large number of defects observed, the 
mechanical equipment was determined to be Poor.  After taking all defects into account the 
Overall Rating of the lift station was determined to be Fair. 
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Hickory Ridge Lift Station was inspected and aside from the steel platform, the lift station’s 
structures appears to be safe and functional.  Therefore, the structural condition of the lift 
station was assessed to be Fair condition.  Although the lift station’s electrical system is 
operating as intended, some noticeable concerns were observed.  Therefore, the electrical 
equipment was determined to be in Fair condition.  Since the pumps appear to have capacity 
issues, the mechanical equipment was determined to be in Poor condition.  Upon 
consideration of the aforementioned conditions, the Hickory Ridge Lift Station was given an 
Overall Rating of Fair. 

Jefferson Paige Lift Station was inspected and the lift station’s structures appear to be of 
adequate, sound design; the structural condition of the lift station was assessed to be Good 
condition.  Since it appears to be functioning as intended with no major defects, the electrical 
equipment was determined to be in Good condition.  Since all equipment appears to be 
functioning at optimum levels, the mechanical equipment was determined to be in Good 
condition.  Upon consideration of the aforementioned conditions, the Jefferson Paige Lift 
Station was given an Overall Rating of Good. 

Kennie Road Lift Station was inspected and the station’s structures are no longer adequately 
supporting and protecting the pumps.  Therefore, the structural condition of the lift station 
was assessed to be in Poor condition.  Because of the large number of electrical defects 
observed, the electrical equipment was determined to be Poor condition.  Because of the out 
of service pump and the faulty nature of the mechanical devices, the mechanical equipment 
was determined to be in Poor condition.  Upon consideration of the aforementioned conditions, 
the Kennie Road Lift Station was given an Overall Rating of Poor. 

It is important to note that the Kennie Road lift station has been completely rehabbed since the 
assessment was completed.  This rehab included new pumps, replaced electrical equipment, 
and repair or replaced of structural elements.  This rehab was completed on January 6, 2015 
which makes the Kennie Road lift station CD compliant and thus giving the lift station a new 
Overall Rating of Good. 

Meadow Parkway Lift Station was inspected and the wet well and concrete slab were found 
to be inadequate.  Therefore, the structural condition of the lift station was assessed to be in 
Poor condition.  Although the electrical system has a number of deficiencies and concerns, it 
does appear to be functioning as intended.  Therefore, the electrical equipment was determined 
to be in Fair condition.  Since all pumps, valves and piping were found to be in need of 
replacement or repair, the mechanical equipment was determined to be in Poor condition.  
Upon consideration of the aforementioned conditions, the Meadow Parkway Lift Station was 
given an Overall Rating of Poor. 
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Mt. Zion Lift Station was inspected and although some deficiencies were noted, the lift 
station’s structures appear to be safe and functional.  Therefore, the structural condition of 
the lift station was assessed to be in Fair condition.  Because major portions of the electrical 
system were found to be aged, worn, and unsafe, the electrical equipment was determined to 
be in Poor condition.  Due to the large number of mechanical defects noted, the mechanical 
equipment was determined to be in Poor condition.  Upon consideration of the aforementioned 
conditions, the Mt. Zion Lift Station was given an Overall Rating of Poor. 

Slack Lift Station was inspected and a large number of deficiencies were observed in the site 
building.  Both wet well and dry well appeared to be safe and functional.  Therefore, the 
structural condition of the lift station was assessed to be Fair condition.  Since major portions 
of the station’s electrical equipment are aged and unsafe, the electrical equipment was 
determined to be in Poor condition.  Because of the extreme amounts of corrosion in and 
around the station’s mechanical devices, the mechanical equipment was determined to be in 
Poor condition.  Upon consideration of the aforementioned conditions, the Slack Lift Station 
was given an Overall Rating of Poor. 

Metro Lift Station – This is a private lift station within SSA-Phase 1 and because it is not 
maintained by nor accessible to City personnel, it was not inspected. 

 Force Main Condition 
Brushy Bayou Lift Station FM – Brushy Bayou’s FM is approximately 972 linear feet of 4 
inch High Density Polyethylene (HDPE) pipe that was installed in 2007. There are no apparent 
records or recollection of City personnel of SSOs from this FM and it has an acceptable 
velocity for the current pumping requirements.  In addition, the City’s HDPE pipes have not 
been associated with many FM problems in the past. 

Cargill Park Lift Station FM – Cargill Park’s FM is a 4 inch Ductile Iron Pipe (DIP) that is 
approximately 1000 linear feet.  Due to the City’s Water and Sewerage Department acceptance 
of responsibility of this lift station and FM were already in service for many years, it is not 
known how old this pipe is.  Therefore the City is in the process of rehabbing this lift station 
which will allow the City to determine the condition of the FM and ultimately determine if 
repairs to the FM will be needed. 

Cedar Grove Lift Station FM – Cedar Grove’s FM is approximately 28,157 linear feet of 36 
inch Pre-stressed Concrete Cylindrical (PCC) Pipe.  Cedar Grove Lift Station’s FM carries all 
of the flow from the entire Cedar Grove sub-basin to the Lucas WWTP.  Records show that 
this force main was rehabilitated in 2002.  Due to the criticality of the operation of this FM, 
the City currently has a Request for Qualifications that will require a consultant to complete a 
detailed inspection of the existing pipe and recommend a remedial measure that will replace 
the defective sections within the force main.  In addition, the RMP and Capacity Analysis will 
evaluate if the current size needs to be upgraded based on the two (2)-year historical design 
storm demands. 
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Hickory Ridge Lift Station FM – Hickory Ridge’s FM is approximately 2,310 linear feet of 
4 inch polyvinyl chloride (PVC) pipe.  Records show the main was installed in 1973 with the 
original lift station and there are no apparent records or recollection of City personnel of SSOs 
from this FM. It also has an acceptable velocity for the current pumping requirements.  In 
addition, the City’s PVC pipes have not been associated with many FM problems in the past. 

Jefferson Paige Lift Station FM – Jefferson Paige’s FM is approximately 3,472 linear feet of 
8 inch DIP pipe. Records show that this force main was installed with the original station in 
1971. There are several SSOs associated with this FM in recent history, including one blowout 
in January 2015 and several in 2014.  It has an acceptable velocity for the current pumping 
requirements.  

Kennie Road Lift Station FM – Kennie Road’s FM is approximately 3,939 linear feet of 8 
inch PVC pipe. Records show the main was installed in 1983 with the original lift station. 
There has only been one small leak in the FM in the last five (5) years. It also has an acceptable 
velocity for the current pumping requirements.  In addition, the City’s PVC pipes have not 
been associated with many FM problems in the past. 

Meadow Parkway Lift Station FM – Meadow Parkway’s FM is approximately 2,242 linear 
feet of 6 inch PVC pipe.  Records show the main was installed in 1973 with the original station 
and has the current capacity to have acceptable range of velocities for the current pumping 
requirements.  There was only one occurrence where the FM blew out approximately fifty (50) 
feet from the station.  

Metro Lift Station FM [Private] – Metro’s FM was not assessed nor does the City have any 
information on the material; however the City is aware that the length and size of the FM is 
826 linear feet of 6 inch pipe, respectively. 

Mt. Zion Lift Station FM – Mt. Zion’s FM is approximately 2,059 linear feet of 4 inch PVC 
pipe. There are no records of when this FM was installed.  There has only been one small leak 
in the FM in the last five (5) years which is thought to have been caused by a nearby bored gas 
main; other than that, there are no apparent records or recollection of City personnel of SSOs 
from this FM.  It also has an acceptable velocity for the current pumping requirements.  In 
addition, the City’s PVC pipes have not been associated with many FM problems in the past. 

Slack Lift Station FM – Slack’s FM is approximately 5,375 linear feet of 8 inch PVC pipe. 
Records show this FM was installed with the original station in 2000.  There are no apparent 
records or recollection of City personnel of SSOs from this FM and it has an acceptable 
velocity for the current pumping requirements.  In addition, the City’s PVC pipes have not 
been associated with many FM problems in the past. 
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 RMP Recommendations for Pump Stations and Force Mains 
The recommended rehabilitation for the nine (9) City owned and maintained lift stations and 
force mains within the SSA-Phase 1 and their recommended remedial measures for the 
condition assessment is outlined in the following sections. 

Note – These recommendations are strictly for the nine (9) lift station and force mains based 
on the condition assessment.  The capacity assessment report will consider the needed capacity 
and sizing for the two (2)-year historical storm flows. 

 Cargill Park Lift Station 
Cargill Park Lift Station has been recommended to be completely rehabilitated and is in the 
process of being designed by an MSA engineer at this time.  The rehabilitation is scheduled to 
be completed at an estimated cost of $180,000. 

 Kennie Road Lift Station  
Kennie Road Lift Station was completely rehabilitated in January 2015. 

 Cedar Grove Lift Station and Force Main 
Cedar Grove Lift Station was assessed and while there were minor needs for the lift station it 
was functioning as intended.  Since there is no immediate need for the rehabilitation on a major 
item within the lift station, the condition assessment repairs will be compiled with the needed 
capacity improvements anticipated.  At this time, it appears that there will be some sort of 
capacity improvement to the station and the exact size and amount will be finalized in the 
coming months. 

Similarly, the Cedar Grove FM showed some signs of rehabilitation needs, however it did not 
show an immediate problem.  The City has hired a design firm to complete a detailed survey 
and assessment of this force main and depending upon the outcome of this detailed 
investigation, the City will either incorporate the condition assessment needs or combine both 
condition assessment and capacity needs into one remediation project.  The details of this 
project will be further determined when the capacity assessment of the City’s WCTS is 
complete in the coming months.  

 Hickory Ridge Lift Station 
Hickory Ridge Lift Station pumps are keeping up with flow that is incoming and anticipated 
at the station; however these pumps are not is recommended for a future study to find out what 
is required to bring the existing pumps to their design performance.   
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 Meadow Parkway, Mount Zion, and Slack Lift Stations  
Meadow Parkway Lift Station, Mount Zion Lift Station, and Slack Lift Station have all been 
recommended for a complete rehabilitation and will be designed and completed under one (1) 
project.  This project is scheduled to be completed by one (1) design engineer and one (1) 
contractor for a total estimated cost of $815,000.  

 Jefferson Paige Force Main 
Jefferson Paige Force Main has been recommended for rehabilitation.  This force main 
appears to be a maintenance[A1] issue which can be rehabbed by Field Operations.  The 
estimated cost for rehabilitation of this force main is unable to be determined at this time.  If 
it is found that the rehabilitation is to extensive for Field Operations then this rehab will be 
added to a combined lift station project discussed above in Section 4.2.5. 
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5. RECOMMENDED REMEDIAL MEASURES 
After all gravity sewer lines and manholes in the Cedar Grove sub-basin were cleaned and 
inspected, BKI evaluated each individual gravity sewer line and manhole inspection to 
complete an assessment and make a recommendation.   

 Summary of Remedial Measures by Defect 
 Manholes 

Manholes were given one (1) of five (5) recommendations; Reassess in the future, Selective 
rehab, Entire rehab, or Replacement of each manhole.  Each recommendation is discussed in 
greater detail in section 3.1.1 of this report.  The total number of defects that are planned to be 
repaired by each recommendation for manholes can be found in Table 11.  

Table 11 – Defects Found in Manholes by Each Type of Recommendations 

PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Alignment Down 11 0 5 0 104 120 
Alignment Left 64 3 15 0 398 480 
Alignment Left Down 0 0 0 0 13 13 
Alignment Left Up 3 0 1 0 12 16 
Alignment Right 44 1 14 0 295 354 
Alignment Right Down 2 0 1 0 12 15 
Alignment Right Up 3 0 0 0 13 16 
Alignment Up 24 3 3 0 118 148 
Broken 67 8 55 0 1108 1238 
Broken Soil Visible 16 0 4 0 160 180 
Broken Void Visible 4 0 1 0 38 43 
Buckling Dimpling 5 3 0 0 9 17 
Buckling Wall 10 0 0 0 21 31 
Collapse Pipe Sewer 2 0 0 0 16 18 
Crack Circumferential 14 0 20 0 225 259 
Crack Longitudinal 127 3 116 0 1842 2088 
Crack Longitudinal 
Hinge, 2 2 0 5 0 30 37 
Crack Longitudinal 
Hinge, 3 4 0 1 0 27 32 
Crack Longitudinal 
Hinge, 4 0 0 0 0 23 23 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Crack Multiple 57 3 22 0 520 602 
Crack Spiral 17 0 12 0 143 172 
Deformed 17 1 5 0 87 110 
Deformed Horizontal 0 0 0 0 1 1 
Deformed Vertical 0 0 0 0 1 1 
Deposits Attached 
Encrustation 23 4 23 0 305 355 
Deposits Attached 
Grease 610 14 168 0 3024 3816 
Deposits Attached 
Other 2 0 0 0 26 28 
Deposits Attached 
Ragging 6 0 0 0 95 101 
Deposits Ingressed Fine 0 0 0 0 3 3 
Deposits Ingressed 
Gravel 1 0 0 0 0 1 
Deposits Settled 
Compacted 26 0 13 0 203 242 
Deposits Settled Fine 69 1 4 0 468 542 
Deposits Settled Gravel 19 2 1 0 108 130 
Deposits Settled Other 16 0 9 0 164 189 
Fracture 
Circumferential 106 4 154 0 1566 1830 
Fracture Longitudinal 257 4 442 0 4440 5143 
Fracture Longitudinal 
Hinge, 2 6 0 61 0 376 443 
Fracture Longitudinal 
Hinge, 3 6 0 27 0 515 548 
Fracture Longitudinal 
Hinge, 4 12 0 65 0 755 832 
Fracture Multiple 284 7 531 0 4854 5676 
Fracture Spiral 62 2 82 0 871 1017 
Hole 17 0 10 0 172 199 
Hole Soil Visible 23 5 29 0 399 456 
Hole Void Visible 10 2 2 0 129 143 
Infiltration Dripper 4 0 7 0 81 92 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Infiltration Runner 1 1 0 0 97 99 
Infiltration Stain 149 3 107 0 1306 1565 
Infiltration Weeper 12 0 9 0 105 126 
Infill Gusher 2 3 0 0 13 18 
Intruding Sealing Grout 4 0 2 0 70 76 
Intruding Sealing Other 153 3 42 0 479 677 
Intruding Sealing Ring 270 2 83 0 715 1070 
Intruding Sealing Ring 
Broken 11 2 14 0 89 116 
Intruding Sealing Ring 
Hanging 11 0 3 0 63 77 
Intruding Sealing Ring 
Loose/Poorly Fitting 4 2 1 0 16 23 
Joint Angular Large 0 0 0 0 6 6 
Joint Angular Medium 3 0 0 0 40 43 
Joint Offset Large 14 3 3 0 258 278 
Joint Offset Medium 19 3 2 0 722 746 
Joint Separated Large 2 0 1 0 20 23 
Joint Separated Medium 14 0 1 0 83 98 
Lining Failure Blistered 1 0 0 0 0 1 
Lining Failure Buckled 0 0 0 0 1 1 
Lining Failure Bulges 3 0 0 0 7 10 
Lining Failure 
Connection Cut Shifted 2 0 0 0 17 19 
Lining Failure 
Defective End 0 0 0 0 3 3 
Lining Failure 
Delaminating 0 0 0 0 6 6 
Lining Failure Detached 0 0 0 0 2 2 
Lining Failure Other 0 0 0 0 4 4 
Lining Failure Overcut 
Connection 0 0 0 0 5 5 
Lining Failure Undercut 
Connection 0 0 0 0 26 26 
Lining Failure Wrinkled 7 0 0 0 11 18 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Mortar Missing 
Medium 0 0 0 0 1 1 
Mortar Missing Small 0 0 0 0 1 1 
Obstacle Brick 1 0 0 0 7 8 
Obstacle Built Into 
Structure 0 0 0 0 3 3 
Obstacle Construction 
Debris 4 1 3 0 44 52 
Obstacle External Pipe 
or Cable 9 1 1 0 39 50 
Obstacle In Joint 18 2 7 0 125 152 
Obstacle Intruding Thru 
Wall 4 0 0 0 12 16 
Obstacle Other 9 1 3 0 62 75 
Obstacle Pipe Material 5 0 2 0 101 108 
Obstacle Rocks 10 0 3 0 38 51 
Obstacle Thru 
Connection 1 0 0 0 3 4 
Repair Other 0 0 0 0 1 1 
Repair Patch Defective 0 0 0 0 1 1 
Repair Point Defective 0 0 0 0 5 5 
Roots Ball Barrel 1 0 0 0 47 48 
Roots Ball Connection 1 0 0 0 19 20 
Roots Ball Joint 1 1 4 0 73 79 
Roots Ball Lateral 1 0 1 0 81 83 
Roots Fine Barrel 38 2 34 0 616 690 
Roots Fine Connection 39 3 24 0 411 477 
Roots Fine Joint 416 19 356 0 5983 6774 
Roots Fine Lateral 46 1 19 0 301 367 
Roots Medium Barrel 5 1 2 0 107 115 
Roots Medium 
Connection 6 0 9 0 141 156 
Roots Medium Joint 42 2 31 0 614 689 
Roots Medium Lateral 28 2 10 0 199 239 
Roots Tap Barrel 1 0 0 0 24 25 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Roots Tap Connection 0 0 0 0 17 17 
Roots Tap Joint 15 0 8 0 119 142 
Roots Tap Lateral 6 0 1 0 20 27 
Surface Aggregate 
Missing 0 0 1 0 249 250 
Surface Aggregate 
Projecting 11 0 24 0 640 675 
Surface Aggregate 
Visible 6 0 5 0 78 89 
Surface Aggregate 
Visible Unknown 0 0 0 0 1 1 
Surface Corrosion 
Metal Pipe 8 4 8 0 426 446 
Surface Missing Wall 1 0 0 0 123 124 
Surface Other 0 0 0 0 1 1 
Surface Other Unknown 0 0 0 0 1 1 
Surface Reinforcement 
Visible 0 0 0 0 9 9 
Surface Roughness 
Increased 0 0 0 0 2 2 
Surface Roughness 
Increased Unknown 0 0 0 0 2 2 
Surface Spalling 35 1 17 0 713 766 
Surface Spalling 
Mechanical 0 0 0 0 7 7 
Surface Spalling Other 0 0 0 0 2 2 
Tap Break-in Defective 143 10 94 0 1512 1759 
Tap Break-in Intruding 46 1 51 0 615 713 
Tap Factory Defective 486 24 360 0 4616 5486 
Tap Factory Intruding 2 0 0 0 9 11 
Tap Rehabilitated 
Defective 0 0 0 0 3 3 
Water Level Sag 507 19 138 8 6080 6752 
TOTALS 4686 187 3392 8 52238 60511 
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Note - The defects shown in Table 5 do not warrant an automatic remedial measure/repair.  
Each manhole will be assessed as a whole, with the surrounding gravity sewer lines, which 
makes it possible that one defect would not dictate a recommendation of remedial measures 
for that manhole.  Also, please note that the recommendation to repair a defect may change in 
the design phase of the project. 

 Addition of Manholes 
As discussed in section 3.1.1 of this report new manholes will be added to the WCTS, as 
needed.  These manholes will be placed at points of gravity sewer lines in which deemed 
necessary such as end of gravity sewer lines.  A total of 166 new terminal manholes will be 
placed during construction of SSA-Phase 1. 

 Gravity Sewer Lines 
It is important to note that the defects shown in Table 6 do not warrant an automatic remedial 
measure/repaired.  Each gravity sewer line will be assessed as a whole, which makes it possible 
that one defect would not dictate a recommendation of remedial measures for any given gravity 
sewer line.  Also, please note that the recommendation to repair a defect may change in the 
design phase of the project. 

Gravity sewer lines were given one (1) of five (5) recommendations; reassess in the future, 
point repair, liner, pipe bursting, or replacement.  Each recommendation is discussed in greater 
detail in Section 3.1.2 of this report.  The total number of defects that are planned to be repaired 
by each recommendation for gravity sewer lines can be found in Table 12. 

Table 12 – Defects Found In Gravity Sewer Lines by Each Type of Recommendations 

PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Alignment Down 11 0 5 0 104 120 
Alignment Left 64 3 15 0 398 480 
Alignment Left Down 0 0 0 0 13 13 
Alignment Left Up 3 0 1 0 12 16 
Alignment Right 44 1 14 0 295 354 
Alignment Right Down 2 0 1 0 12 15 
Alignment Right Up 3 0 0 0 13 16 
Alignment Up 24 3 3 0 118 148 
Broken 67 8 55 0 1108 1238 
Broken Soil Visible 16 0 4 0 160 180 
Broken Void Visible 4 0 1 0 38 43 
Buckling Dimpling 5 3 0 0 9 17 
Buckling Wall 10 0 0 0 21 31 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Collapse Pipe Sewer 2 0 0 0 16 18 
Crack Circumferential 14 0 20 0 225 259 
Crack Longitudinal 127 3 116 0 1842 2088 
Crack Longitudinal 
Hinge, 2 2 0 5 0 30 37 
Crack Longitudinal 
Hinge, 3 4 0 1 0 27 32 
Crack Longitudinal 
Hinge, 4 0 0 0 0 23 23 
Crack Multiple 57 3 22 0 520 602 
Crack Spiral 17 0 12 0 143 172 
Deformed 17 1 5 0 87 110 
Deformed Horizontal 0 0 0 0 1 1 
Deformed Vertical 0 0 0 0 1 1 
Deposits Attached 
Encrustation 23 4 23 0 305 355 
Deposits Attached 
Grease 610 14 168 0 3024 3816 
Deposits Attached 
Other 2 0 0 0 26 28 
Deposits Attached 
Ragging 6 0 0 0 95 101 
Deposits Ingressed Fine 0 0 0 0 3 3 
Deposits Ingressed 
Gravel 1 0 0 0 0 1 
Deposits Settled 
Compacted 26 0 13 0 203 242 
Deposits Settled Fine 69 1 4 0 468 542 
Deposits Settled Gravel 19 2 1 0 108 130 
Deposits Settled Other 16 0 9 0 164 189 
Fracture 
Circumferential 106 4 154 0 1566 1830 
Fracture Longitudinal 257 4 442 0 4440 5143 
Fracture Longitudinal 
Hinge, 2 6 0 61 0 376 443 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Fracture Longitudinal 
Hinge, 3 6 0 27 0 515 548 
Fracture Longitudinal 
Hinge, 4 12 0 65 0 755 832 
Fracture Multiple 284 7 531 0 4854 5676 
Fracture Spiral 62 2 82 0 871 1017 
Hole 17 0 10 0 172 199 
Hole Soil Visible 23 5 29 0 399 456 
Hole Void Visible 10 2 2 0 129 143 
Infiltration Dripper 4 0 7 0 81 92 
Infiltration Runner 1 1 0 0 97 99 
Infiltration Stain 149 3 107 0 1306 1565 
Infiltration Weeper 12 0 9 0 105 126 
Infill Gusher 2 3 0 0 13 18 
Intruding Sealing Grout 4 0 2 0 70 76 
Intruding Sealing Other 153 3 42 0 479 677 
Intruding Sealing Ring 270 2 83 0 715 1070 
Intruding Sealing Ring 
Broken 11 2 14 0 89 116 
Intruding Sealing Ring 
Hanging 11 0 3 0 63 77 
Intruding Sealing Ring 
Loose/Poorly Fitting 4 2 1 0 16 23 
Joint Angular Large 0 0 0 0 6 6 
Joint Angular Medium 3 0 0 0 40 43 
Joint Offset Large 14 3 3 0 258 278 
Joint Offset Medium 19 3 2 0 722 746 
Joint Separated Large 2 0 1 0 20 23 
Joint Separated 
Medium 14 0 1 0 83 98 
Lining Failure Blistered 1 0 0 0 0 1 
Lining Failure Buckled 0 0 0 0 1 1 
Lining Failure Bulges 3 0 0 0 7 10 
Lining Failure 
Connection Cut Shifted 2 0 0 0 17 19 



Task 700 – SSA-Phase 1 Remediation Measures Plan Report 
Sanitary Sewer Evaluation Survey and Wastewater Master Plan 

  City of Shreveport, Louisiana 
(RFS No. 10-704) 

 

BURK-KLEINPETER, INC. / BLACK & VEATCH 39 
BKI SH.10.005-0700 / B&V 173506 September 2015 

PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Lining Failure 
Defective End 0 0 0 0 3 3 
Lining Failure 
Delaminating 0 0 0 0 6 6 
Lining Failure 
Detached 0 0 0 0 2 2 
Lining Failure Other 0 0 0 0 4 4 
Lining Failure Overcut 
Connection 0 0 0 0 5 5 
Lining Failure Undercut 
Connection 0 0 0 0 26 26 
Lining Failure 
Wrinkled 7 0 0 0 11 18 
Mortar Missing 
Medium 0 0 0 0 1 1 
Mortar Missing Small 0 0 0 0 1 1 
Obstacle Brick 1 0 0 0 7 8 
Obstacle Built Into 
Structure 0 0 0 0 3 3 
Obstacle Construction 
Debris 4 1 3 0 44 52 
Obstacle External Pipe 
or Cable 9 1 1 0 39 50 
Obstacle In Joint 18 2 7 0 125 152 
Obstacle Intruding Thru 
Wall 4 0 0 0 12 16 
Obstacle Other 9 1 3 0 62 75 
Obstacle Pipe Material 5 0 2 0 101 108 
Obstacle Rocks 10 0 3 0 38 51 
Obstacle Thru 
Connection 1 0 0 0 3 4 
Repair Other 0 0 0 0 1 1 
Repair Patch Defective 0 0 0 0 1 1 
Repair Point Defective 0 0 0 0 5 5 
Roots Ball Barrel 1 0 0 0 47 48 
Roots Ball Connection 1 0 0 0 19 20 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Roots Ball Joint 1 1 4 0 73 79 
Roots Ball Lateral 1 0 1 0 81 83 
Roots Fine Barrel 38 2 34 0 616 690 
Roots Fine Connection 39 3 24 0 411 477 
Roots Fine Joint 416 19 356 0 5983 6774 
Roots Fine Lateral 46 1 19 0 301 367 
Roots Medium Barrel 5 1 2 0 107 115 
Roots Medium 
Connection 6 0 9 0 141 156 
Roots Medium Joint 42 2 31 0 614 689 
Roots Medium Lateral 28 2 10 0 199 239 
Roots Tap Barrel 1 0 0 0 24 25 
Roots Tap Connection 0 0 0 0 17 17 
Roots Tap Joint 15 0 8 0 119 142 
Roots Tap Lateral 6 0 1 0 20 27 
Surface Aggregate 
Missing 0 0 1 0 249 250 
Surface Aggregate 
Projecting 11 0 24 0 640 675 
Surface Aggregate 
Visible 6 0 5 0 78 89 
Surface Aggregate 
Visible Unknown 0 0 0 0 1 1 
Surface Corrosion 
Metal Pipe 8 4 8 0 426 446 
Surface Missing Wall 1 0 0 0 123 124 
Surface Other 0 0 0 0 1 1 
Surface Other 
Unknown 0 0 0 0 1 1 
Surface Reinforcement 
Visible 0 0 0 0 9 9 
Surface Roughness 
Increased 0 0 0 0 2 2 
Surface Roughness 
Increased Unknown 0 0 0 0 2 2 
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PACP Description of 
Defect 

Reassess 
in the 

Future 
Point 

Repair 

Rehab 
with 
Liner 

Rehab 
with Pipe 

Burst 
Replace 
Segment 

Grand 
Total 

Surface Spalling 35 1 17 0 713 766 
Surface Spalling 
Mechanical 0 0 0 0 7 7 
Surface Spalling Other 0 0 0 0 2 2 
Tap Break-in Defective 143 10 94 0 1512 1759 
Tap Break-in Intruding 46 1 51 0 615 713 
Tap Factory Defective 486 24 360 0 4616 5486 
Tap Factory Intruding 2 0 0 0 9 11 
Tap Rehabilitated 
Defective 0 0 0 0 3 3 
Water Level Sag 507 19 138 8 6080 6752 
TOTALS 4686 187 3392 8 52238 60511 

 

 Total Numbers of Replacements or Rehabs 
In order to remove the defects from gravity sewer lines and manholes the City will have to 
replace or rehab a number of gravity sewer lines and manholes.  These defects are being 
replaced or rehabbed in order to reduce I/I and increase the safety and reliability of the WCTS. 

 Gravity Sewer Line Recommendation Totals 
All of the gravity sewer lines in the Cedar Grove sub-basin were inspected, assessed, and given 
a recommendation of the needed remedial measures.  Table 13 summarizes the remedial 
measure recommendations for gravity sewer lines in SSA-Phase 1 Cedar Grove sub-basin. 
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Table 13 – Total Remedial Measures Recommended for Gravity Sewer Lines 

Recommendation 

Total Number of 
Each 

Recommendation 
(Each) 

Total Linear Feet of 
Each 

Recommendation 

Reassess in the Future 585 153,334 
Point Repair (only LF 
being repaired) 31 680 

Rehab with Liner 160 52,156 

Rehab with Pipe Bursting 2 665 
Replace Gravity Sewer 
Line 2,154 790,116 
Install Terminal Manhole 
(only Manhole install; not 
line work) 166 40,961 

 
 

 Manhole Recommendation Totals 
All of the manholes in the Cedar Grove sub-basin were inspected, assessed, and given a 
recommendation an overall look at the needed remedial measures can be found.  Table 14 
summarizes the remedial measure recommendations for manholes in SSA-Phase 1 Cedar 
Grove sub-basin. 

Table 14 – Total Remedial Measures Recommended for Manholes 
Recommendation Number of Manholes 

Reassess in the Future 492 
Selective Rehab 222 
Entire Rehab 306 
Replace Manhole 1393 
Install terminal 
Manhole 166 
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6. Remediation Measures Plan (RMP) Projects 
All the remediation recommendations were put into projects by BKI based on need of 
remediation and location in the Cedar Grove sub-basin.  Based on BKI recommendations there 
were a total of eighty (80) replacement projects that included replacement or point repairs to 
gravity sewer lines and manhole rehabilitation, addition, or replacement.  In addition to these 
replacement projects there was also three (3) liner rehabilitation projects of gravity sewer lines. 

Each of the replacement and rehabilitation projects were then reviewed by CDM Smith and, in 
some cases, combined as needed to make the RMP more feasible for scheduling of the design 
and construction.  The following sections of this report will give a detailed description of all 
the rehabilitation and replacement projects that are in SSA-Phase 1 Remediation Measures 
Plan (RMP) which will be administered and managed by CDM Smith. 

Note - The eighty (80) aforementioned replacement projects are shown spatially within the 
Cedar Grove sub-basin in Figure 2.  These replacement projects include gravity sewer line 
replacement and point repair, pipe bursting, and manhole rehabilitation or replacement.  Liner 
rehabilitation projects were also numbered 201 through 203 for the anticipated liner 
rehabilitation of gravity sewer lines and can be seen in Figure 3.  A detailed map showing each 
of the replacement and rehabilitation projects can be seen in Appendix II.  Table 15 shows the 
present and construction year specific cost estimate of each RMP project. 

In conjunction with combining projects as stated above, CDM Smith allocated the anticipated 
projects into design and construction areas to the five (5) master service agreements (MSA) 
consultants that the City currently has under contract for designing these identified 
improvements.  The identified construction areas from CDM Smith analysis are shown in 
Figure 4.  CDM Smith also created a schedule for each project or group of projects to be 
completed; the detailed schedule for RMP projects can be seen in Appendix VII. 









Table 15 ‐ RMP Projects Present and Construction Year Cost Estimate August 2015

133 $945,000 2016 $973,000
134 $1,755,000 2016 $1,808,000
114 $2,103,000 2016 $2,166,000
117 $2,826,000 2016 $2,911,000

118 & 139 $2,945,000 2016 $3,033,000
157 $2,289,000 2016 $2,358,000
116 $3,111,000 2016 $3,204,000
137 $1,811,000 2016 $1,865,000
138 $2,044,000 2016 $2,105,000

136 & 169 $2,046,000 2016 $2,107,000
140 & 156 $1,161,000 2016 $1,196,000

111 $1,362,000 2016 $1,403,000
131 $997,000 2016 $1,027,000
103 $5,558,000 2016 $5,725,000
107 $2,595,000 2016 $2,673,000
112 $1,126,000 2016 $1,160,000

130 & 152 $2,006,000 2016 $2,066,000
113 $1,421,000 2016 $1,464,000
129 $1,989,000 2016 $2,049,000
109 $2,845,000 2016 $2,930,000

153 & 154 $1,903,000 2017 $2,019,000
110 & 135 $2,605,000 2016 $2,683,000

106 $2,858,000 2016 $2,944,000
132 $1,176,000 2016 $1,211,000

119 $669,000 2016 $689,000
142 $950,000 2016 $979,000
102 $7,281,000 2016 $7,499,000
104 $1,240,000 2016 $1,277,000

115 & 120 $3,778,000 2016 $3,891,000
123 $2,580,000 2016 $2,657,000

121 & 124 $3,008,000 2016 $3,098,000
122 & 144 $2,889,000 2016 $2,976,000

143 $485,000 2016 $500,000
145 & 146 $2,873,000 2017 $3,048,000

125 $1,141,000 2016 $1,175,000
147 $834,000 2016 $859,000
101 $5,521,000 2016 $5,687,000

127, 128, 
& 151 $3,411,000 2016 $3,513,000

167 $592,000 2016 $610,000
126, 149, 
& 150 $4,892,000 2016 $5,039,000

168 $844,000 2016 $869,000
148 & 166 $1,520,000 2017 $1,613,000

170 $1,396,000 2016 $1,438,000
176 $876,000 2016 $902,000
141 $2,613,000 2016 $2,691,000
155 $586,000 2016 $604,000

163, 164, 
165, & 174 $3,825,000 2016 $3,940,000
162, 172, 
&173 $2,885,000 2017 $3,061,000

175 $2,833,000 2016 $2,918,000
161 $2,611,000 2016 $2,689,000
171 $1,348,000 2016 $1,388,000

158, 159, 
& 177 $1,547,000 2016 $1,593,000
178, 179, 
& 180 $2,132,000 2017 $2,262,000

160 $1,478,000 2016 $1,522,000

105 $2,575,000 2015 $2,575,000
108 $1,800,000 2015 $1,800,000

201, 202, 
& 203 $2,898,000 2016 $2,985,000

$127,388,000 $131,427,000
Totals

Bid Year
Area A

Area B

Area C

Area D

Bid Year Cost (3% 
Inflation Rate 

Assumed)
RMP 

Project(s)
Present Value 

Cost

Area E

Coyle Engineering

Rehabilitation Projects

Burk‐Kleinpeter, Inc.

BKI SH.10.005‐0700
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 Area A 
 Project 133 

Work under this Project will remove and replace a total of 5,553 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 1,799 linear feet of 8” gravity 
sewer line, 2,812 linear feet of 10” gravity sewer line, and 942 linear feet of 12” gravity sewer 
line.  This project also includes installing three (3) new manholes at the terminus of dead-end 
gravity sewer lines, complete rehabilitation of three (3) manholes, selective rehabilitation of 
four (4) manholes, and replacement of eleven (11) manholes.  The work included in Project 
133 is estimated to cost $945,000. 

 Project 134 
Work under Project 134 will remove and replace a total of 10,183 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,119 linear feet of 8” gravity 
sewer line, 5,316 linear feet of 10” gravity sewer line, and 748 linear feet of 15” gravity sewer 
line.  This project also includes installing one (1) new manholes at the terminus of dead-end 
gravity sewer lines, complete rehabilitation of two (2) manholes, selective rehabilitation of two 
(2) manholes, and replacement of twenty-one (21) manholes.  The work included in Project 
134 is estimated to cost $1,755,000. 

 Project 114 
Work under Project 114 will remove and replace a total of 13,380 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 6,611 linear feet of 8” gravity 
sewer line, 893 linear feet of 10” gravity sewer line, 2,736 linear feet of 12” gravity sewer line, 
2,399 linear feet of 24” gravity sewer line, and 741 linear feet of gravity sewer line that will 
need to be sized during the design phase of the remedial measures.  This project will also 
include 60 linear feet of 12” point repair.  This project also includes installing seven (7) new 
manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of seven (7) 
manholes, selective rehabilitation of twenty (20) manholes, and replacement of twenty-six (26) 
manholes.  The work included in Project 114 is estimated to cost $2,103,000. 

 Project 117 
Work under Project 117 will remove and replace a total of 19,381 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 9,556 linear feet of 8” gravity 
sewer line, 2,344 linear feet of 10” gravity sewer line, 3,460 linear feet of 12” gravity sewer 
line, 3,462 linear feet of 21” gravity sewer line, 416 linear feet of 24” gravity sewer line, and 
143 linear feet of 30” gravity sewer line.  This project also includes installing five (5) new 
manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of nine (9) 
manholes, selective rehabilitation of zero (0) manholes, and replacement of thirty-nine (39) 
manholes.  The work included in Project 117 is estimated to cost $2,826,000. 
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 Project 118 and 139 
Work under Projects 118 and 139 will remove and replace a total of 21,803 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 15,043 linear 
feet of 8” gravity sewer line, 2,184 linear feet of 10” gravity sewer line, 894 linear feet of 15” 
gravity sewer line, 2,665 linear feet of 18” gravity sewer line, and 1,017 linear feet of 21” 
gravity sewer line.  This project will also include 60 linear feet of 8” point repair.  This project 
also includes installing twelve (12) new manholes at the terminus of dead-end gravity sewer 
lines, complete rehabilitation of ten (10) manholes, selective rehabilitation of three (3) 
manholes, and replacement of forty (40) manholes.  The work included in Projects 118 and 
139 is estimated to cost $2,945,000. 

 Project 157 
Work under Project 157 will remove and replace a total of 15,561 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 13,393 linear feet of 8” 
gravity sewer line, 1,170 linear feet of 10” gravity sewer line, and 998 linear feet of 15” gravity 
sewer line.  This project also includes installing six (6) new manholes at the terminus of dead-
end gravity sewer lines, complete rehabilitation of three (3) manholes, selective rehabilitation 
of two (2) manholes, and replacement of twenty-six (26) manholes.  The work included in 
Project 157 is estimated to cost $2,289,000. 

 Project 116 
Work under Project 116 will remove and replace a total of 11,327 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 6,001 linear feet of 8” gravity 
sewer line, 1,323 linear feet of 24” gravity sewer line, and 4,003 linear feet of 30” gravity 
sewer line.  This project also includes installing six (6) new manholes at the terminus of dead-
end gravity sewer lines, complete rehabilitation of eight (8) manholes, selective rehabilitation 
of thirteen (13) manholes, and replacement of twenty-seven (27) manholes.  The work included 
in Project 116 is estimated to cost $3,111,000. 

 Project 137 
Work under Project 137 will remove and replace a total of 12,322 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 6,048 linear feet of 8” gravity 
sewer line, 2,444 linear feet of 10” gravity sewer line, and 3,830 linear feet of 15” gravity 
sewer line.  This project also includes installing five (5) new manholes at the terminus of dead-
end gravity sewer lines, complete rehabilitation of six (6) manholes, selective rehabilitation of 
one (1) manholes, and replacement of twenty-three (23) manholes.  The work included in 
Project 137 is estimated to cost $1,811,000. 
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 Project 138 
Work under Project 138 will remove and replace a total of 12,501 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 5,769 linear feet of 8” gravity 
sewer line, 1,442 linear feet of 10” gravity sewer line, 2,590 linear feet of 12” gravity sewer 
line, 2,206 linear feet of 15” gravity sewer line, and 494 linear feet of gravity sewer line that 
will need to be sized during the design phase of the remedial measures.  This project also 
includes installing seven (7) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of two (2) manholes, selective rehabilitation of three (3) manholes, and 
replacement of twenty-four (24) manholes.  The work included in Project 138 is estimated to 
cost $2,044,000. 

 Project 136 and 169 
Work under Projects 136 and 169 will remove and replace a total of 16,074 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 15,061 linear 
feet of 8” gravity sewer line and 1,013 linear feet of 10” gravity sewer line.  This project also 
includes installing nine (9) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of seven (7) manholes, selective rehabilitation of seven (7) manholes, 
and replacement of thirty-three (33) manholes.  The work included in Projects 136 and 169 is 
estimated to cost $2,046,000. 

 Projects 140 and 156 
Work under Projects 140 and 156 will remove and replace a total of 9,459 linear feet of gravity 
sewer line.  The gravity sewer line to be removed and replaced includes 8,195 linear feet of 8” 
gravity sewer line, 596 linear feet of 10” gravity sewer line, and 668 linear feet of 12” gravity 
sewer line.  This project will also include 60 linear feet of 8” point repair.  This project also 
includes installing eight (8) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of five (5) manholes, selective rehabilitation of two (2) manholes, and 
replacement of nineteen (19) manholes.  The work included in Projects 140 and 156 is 
estimated to cost $1,161,000. 

 Area B 
 Project 111 

Work under Project 111 will remove and replace a total of 12,359 linear feet of gravity sewer 
line.  The gravity sewer line removed and replaced includes 11,641 linear feet of 8” gravity 
sewer line and 718 linear feet of 10” gravity sewer line.  This project also includes installing 
one (1) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of zero (0) manholes, selective rehabilitation of zero (0) manholes, and replacement of twenty-
one (21) manholes.  The work included in Project 111 is estimated to cost $1,362,000. 
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 Project 131 
Work under Project 131 will remove and replace a total of 7,243 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 5,753 linear feet of 8” gravity 
sewer line and 1,490 linear feet of 10” gravity sewer line.  This project will also include 20 
linear feet of 8” point repair.  This project also includes installing three (3) new manholes at 
the terminus of dead-end gravity sewer lines, complete rehabilitation of four (4) manholes, 
selective rehabilitation of zero (0) manholes, and replacement of fifteen (15) manholes.  The 
work included in Project 131 is estimated to cost $997,000. 

 Project 103 
Work under Project 103 will remove and replace a total of 12,752 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,520 linear feet of 8” gravity 
sewer line, 2,261 linear feet of 10” gravity sewer line, 389 linear feet of 12” gravity sewer line, 
112 linear feet of 18” gravity sewer line, 1,661 linear feet of 24” gravity sewer line, 1,592 
linear feet of 36” gravity sewer line, 971 linear feet of 48” gravity sewer line, and 1,246 linear 
feet of 54” gravity sewer line.  This project will also include 40 linear feet of 36” point repair.  
This project also includes installing four (4) new manholes at the terminus of dead-end gravity 
sewer lines, complete rehabilitation of five (5) manholes, selective rehabilitation of ten (10) 
manholes, and replacement of twenty-three (23) manholes.  The work included in Project 103 
is estimated to cost $5,558.000. 

 Project 107 
Work under Project 107 will remove and replace a total of 8,396 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 1,749 linear feet of 8” gravity 
sewer line, 1,421 linear feet of 10” gravity sewer line, 1,716 linear feet of 12” gravity sewer 
line, 1,268 linear feet of 21” gravity sewer line, and 1,208 linear feet of 24” gravity sewer line, 
and 1,034 linear feet of 36” gravity sewer line.  This project also includes installing zero (0) 
new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of four 
(4) manholes, selective rehabilitation of six (6) manholes, and replacement of seventeen (17) 
manholes.  The work included in Project 107 is estimated to cost $2,595,000. 

 Project 112 
Work under Project 112 will remove and replace a total of 6,296 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 5,568 linear feet of 8” gravity 
sewer line and 728 linear feet of 24” gravity sewer line.  This project also includes installing 
two (2) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of one (1) manholes, selective rehabilitation of three (3) manholes, and replacement of twelve 
(12) manholes.  The work included in Project 112 is estimated to cost $1,126,000. 
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 Projects 130 and 152 
Work under Projects 130 and 152 will remove and replace a total of 13,706 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 9,202 linear 
feet of 8” gravity sewer line, 834 linear feet of 10” gravity sewer line, 371 linear feet of 12” 
gravity sewer line, and 3,299 linear feet of 15” gravity sewer line.  This project also includes 
installing one (1) new manholes at the terminus of dead-end gravity sewer lines, complete 
rehabilitation of eight (8) manholes, selective rehabilitation of five (5) manholes, and 
replacement of twenty-five (25) manholes.  The work included in Projects 130 and 152 is 
estimated to cost $2,006,000. 

 Project 113 
Work under Project 113 will remove and replace a total of 12,454 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 10,572 linear feet of 8” 
gravity sewer line, 1,388 linear feet of 10” gravity sewer line, and 494 linear feet of 24” gravity 
sewer line.  This project also includes installing three (3) new manholes at the terminus of 
dead-end gravity sewer lines, complete rehabilitation of six (6) manholes, selective 
rehabilitation of one (1) manholes, and replacement of twenty (20) manholes.  The work 
included in Project 113 number seven (7) is estimated to cost $1,421.000. 

 Project 129 
Work under Project 129 will remove and replace a total of 14,124 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 12,167 linear feet of 8” 
gravity sewer line, 1,000 linear feet of 10” gravity sewer line, and 957 linear feet of 12” gravity 
sewer line.  This project will also include 20 linear feet of 10” point repair.  This project also 
includes installing two (2) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of three (3) manholes, selective rehabilitation of three (3) manholes, 
and replacement of twenty-eight (28) manholes.  The work included in Project 129 is estimated 
to cost $1,989,000. 

 Project 109 
Work under Project 109 will remove and replace a total of 12,062 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 5,454 linear feet of 8” gravity 
sewer line, 1,101 linear feet of 10” gravity sewer line, 1,678 linear feet of 12” gravity sewer 
line, 219 linear feet of 30” gravity sewer line, 3,129 linear feet of 36” gravity sewer line, and 
481 linear feet of gravity sewer line that will need to be sized during the design phase of the 
remedial measures.  This project also includes installing one (1) new manholes at the terminus 
of dead-end gravity sewer lines, complete rehabilitation of zero (0) manholes, selective 
rehabilitation of zero (0) manholes, and replacement of twenty-six (26) manholes.  The work 
included in Project 109 is estimated to cost $2,845,000. 
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 Projects 153 and 154 
Work under Projects 153 and 154 will remove and replace a total of 11,843 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 7,064 linear 
feet of 8” gravity sewer line, 4,219 linear feet of 10” gravity sewer line, and 560 linear feet of 
12” gravity sewer line.  This project will also include 60 linear feet of 8” point repair and 20 
linear feet of 10” point repair.  This project also includes installing ten (10) new manholes at 
the terminus of dead-end gravity sewer lines, complete rehabilitation of fourteen (14) 
manholes, selective rehabilitation of twenty-five (25) manholes, and replacement of twenty-
four (24) manholes.  The work included in Projects 153 and 154 is estimated to cost 
$1,903,000. 

 Projects 110 and 135 
Work under Projects 110 and 135 will remove and replace a total of 20,644 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 16,911 linear 
feet of 8” gravity sewer line, 1,741 linear feet of 10” gravity sewer line, 404 linear feet of 12” 
gravity sewer line, 197 linear feet of 30” gravity sewer line, 795 linear feet of 36” gravity sewer 
line, and 596 linear feet of gravity sewer line that will need to be sized during the design phase 
of the remedial measures.  This project will also include 60 linear feet of 8” point repair and 
20 linear feet of 12” point repair.  This project also includes installing two (2) new manholes 
at the terminus of dead-end gravity sewer lines, complete rehabilitation of three (3) manholes, 
selective rehabilitation of three (3) manholes, and replacement of forty (40) manholes.  The 
work included in Projects 110 and 135 is estimated to cost $2,605,000. 

 Project 106 
Work under Project 106 will remove and replace a total of 7,319 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 2,141 linear feet of 8” gravity 
sewer line, 576 linear feet of 10” gravity sewer line, 1,528 linear feet of 12” gravity sewer line, 
84 linear feet of 18” gravity sewer line, 130 linear feet of 24” gravity sewer line, and 2,860 
linear feet of 36” gravity sewer line.  This project also includes installing one (1) new manholes 
at the terminus of dead-end gravity sewer lines, complete rehabilitation of zero (0) manholes, 
selective rehabilitation of one (1) manholes, and replacement of eighteen (18) manholes.  The 
work included in Project 106 is estimated to cost $2,858,000. 

 Project 132 
Work under Project 132 will remove and replace a total of 6,301 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,064 linear feet of 8” gravity 
sewer line, 2,080 linear feet of 10” gravity sewer line, and 157 linear feet of 12” gravity sewer 
line.  This project will also include 20 linear feet of 8” point repair.  This project also includes 
installing two (2) new manholes at the terminus of dead-end gravity sewer lines, complete 
rehabilitation of thirteen (13) manholes, selective rehabilitation of eight (8) manholes, and 
replacement of sixteen (16) manholes.  The work included in Project 132 is estimated to cost 
$1,176,000. 
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 Area C 
 Project 119 

Work under Project 119 will remove and replace a total of 6,479 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 5,446 linear feet of 8” gravity 
sewer line and 1,033 linear feet of 10” gravity sewer line.  This project also includes installing 
one (1) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of zero (0) manholes, selective rehabilitation of one (1) manholes, and replacement of nine (9) 
manholes.  The work included in Project 119 is estimated to cost $669,000. 

 Project 142 
Work under Project 142 will remove and replace a total of 6,822 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,464 linear feet of 8” gravity 
sewer line, 1,056 linear feet of 10” gravity sewer line, 460 linear feet of 12” gravity sewer line, 
and 842 linear feet of 15” gravity sewer line.  This project also includes installing zero (0) new 
manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of one (1) 
manholes, selective rehabilitation of zero (0) manholes, and replacement of nine (9) manholes.  
The work included in Project 142 is estimated to cost $950,000. 

 Project 102 
Work under Project 102 will remove and replace a total of 11,332 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,562 linear feet of 8” gravity 
sewer line, 521 linear feet of 10” gravity sewer line, 465 linear feet of 24” gravity sewer line, 
and 5,784 linear feet of 54” gravity sewer line.  This project will also include 60 linear feet of 
8” point repair and 20 linear feet of 10” point repair.  This project also includes installing three 
(3) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of 
eleven (11) manholes, selective rehabilitation of seven (7) manholes, and replacement of 
twenty-five (25) manholes.  The work included in Project 102 is estimated to cost $7,281,000. 

 Project 104 
Work under Project 104 will remove and replace a total of 9,651 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 8,534 linear feet of 8” gravity 
sewer line and 1,117 linear feet of 21” gravity sewer line.  This project also includes installing 
zero (0) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of two (2) manholes, selective rehabilitation of three (3) manholes, and replacement of eighteen 
(18) manholes.  The work included in Project 104 is estimated to cost $1,240,000. 
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 Projects 115 and 120 
Work under Projects 115 and 120 will remove and replace a total of 31,882 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 22,063 linear 
feet of 8” gravity sewer line, 5,095 linear feet of 10” gravity sewer line, 2,287 linear feet of 
12” gravity sewer line, 1,344 linear feet of 18” gravity sewer line, and 1,093 linear feet of 21” 
gravity sewer line.  This project also includes installing four (4) new manholes at the terminus 
of dead-end gravity sewer lines, complete rehabilitation of two (2) manholes, selective 
rehabilitation of three (3) manholes, and replacement of forty-five (45) manholes.  The work 
included in Projects 115 and 120 is estimated to cost $3,778,000. 

 Project 123 
Work under Project 123 will remove and replace a total of 23,259 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 19,112 linear feet of 8” 
gravity sewer line, 868 linear feet of 10” gravity sewer line, 1,164 linear feet of 12” gravity 
sewer line, 834 linear feet of 15” gravity sewer line, 266 linear feet of 18” gravity sewer line, 
and 1,015 linear feet of 21’ gravity sewer line.  This project will also include 20 linear feet of 
8” point repair.  This project also includes installing three (3) new manholes at the terminus of 
dead-end gravity sewer lines, complete rehabilitation of thirteen (13) manholes, selective 
rehabilitation of six (6) manholes, and replacement of thirty-three (33) manholes.  The work 
included in Project 123 is estimated to cost $2,580,000. 

 Projects 121 and 124 
Work under Projects 121 and 124 will remove and replace a total of 25,462 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 16,901 linear 
feet of 8” gravity sewer line, 3,655 linear feet of 10” gravity sewer line, 1,387 linear feet of 
12” gravity sewer line, 1,491 linear feet of 15” gravity sewer line, and 2,028 linear feet of 21” 
gravity sewer line.  This project will also include 20 linear feet of 8” point repair.  This project 
also includes installing four (4) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of four (4) manholes, selective rehabilitation of four (4) manholes, and 
replacement of forty (40) manholes.  The work included in Projects 121 and 124 is estimated 
to cost $3,008,000. 

 Projects 122 and 144 
Work under Projects 122 and 144 will remove and replace a total of 18,645 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 9,624 linear 
feet of 8” gravity sewer line, 3,030 linear feet of 10” gravity sewer line, 2,969 linear feet of 
15” gravity sewer line, 2,703 linear feet of 21”gravity sewer line, and 319 linear feet of 24” 
gravity sewer line.  This project will also include 20 linear feet of 10” point repair.  This project 
also includes installing three (3) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of five (5) manholes, selective rehabilitation of one (1) manholes, and 
replacement of thirty (30) manholes.  The work included in Projects 122 and 144 is estimated 
to cost $2,889,000. 
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 Project 143 
Work under Project 143 will remove and replace a total of 4,736 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,736 linear feet of 8” gravity 
sewer line.  This project also includes installing one (1) new manholes at the terminus of dead-
end gravity sewer lines, complete rehabilitation of zero (0) manholes, selective rehabilitation 
of zero (0) manholes, and replacement of eight (8) manholes.  The work included in Project 
143 is estimated to cost $485,000. 

 Projects 145 and 146 
Work under Projects 145 and 146 will remove and replace a total of 23,162 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 18,771 linear 
feet of 8” gravity sewer line, 1,329 linear feet of 10” gravity sewer line, and 3,062 linear feet 
of 15” gravity sewer line.  This project also includes installing two (2) new manholes at the 
terminus of dead-end gravity sewer lines, complete rehabilitation of ten (10) manholes, 
selective rehabilitation of six (6) manholes, and replacement of thirty-six (36) manholes.  The 
work included in Projects 145 and 146 is estimated to cost $2,873,000. 

 Area D 
 Project 125 

Work under Project 125 will remove and replace a total of 9,988 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 6,141 linear feet of 8” gravity 
sewer line, 1,896 linear feet of 10” gravity sewer line, and 1,951 linear feet of 15” gravity 
sewer line.  This project also includes installing zero (0) new manholes at the terminus of dead-
end gravity sewer lines, complete rehabilitation of one (1) manholes, selective rehabilitation 
of one (1) manholes, and replacement of fifteen (15) manholes.  The work included in Project 
125 is estimated to cost $1,141,000. 

 Project 147 
Work under Project 147 will remove and replace a total of 7,740 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 6,451 linear feet of 8” gravity 
sewer line and 1,289 linear feet of 12” gravity sewer line.  This project also includes installing 
three (3) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of four (4) manholes, selective rehabilitation of five (5) manholes, and replacement of twelve 
(12) manholes.  The work included in Project 147 is estimated to cost $834,000. 
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 Project 101 
Work under Project 101 will remove and replace a total of 27,074 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 16,726 linear feet of 8” 
gravity sewer line, 1,770 linear feet of 10” gravity sewer line, 57 linear feet of 12” gravity 
sewer line, 382 linear feet of 15” gravity sewer line, 4,825 linear feet of 24” gravity sewer line, 
3,125 linear feet of 30”gravity sewer line, and 189 linear feet of 54” gravity sewer line.  This 
project also includes installing five (5) new manholes at the terminus of dead-end gravity sewer 
lines, complete rehabilitation of seven (7) manholes, selective rehabilitation of three (3) 
manholes, and replacement of thirty-three (33) manholes.  The work included in Project 101 
is estimated to cost $5,521,000. 

 Projects 127, 128, and 151 
Work under Projects 127, 128, and 151 will remove and replace a total of 24,542 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 18,885 linear 
feet of 8” gravity sewer line, 1,351 linear feet of 10” gravity sewer line, 344 linear feet of 12” 
gravity sewer line, 1,291 linear feet of 15” gravity sewer line, and 2,671 linear feet of 18” 
gravity sewer line.  This project also includes installing five (5) new manholes at the terminus 
of dead-end gravity sewer lines, complete rehabilitation of twenty-seven (27) manholes, 
selective rehabilitation of six (6) manholes, and replacement of forty-three (43) manholes.  The 
work included in Projects 127,128, and 151 is estimated to cost $3,411,000. 

 Project 167 
Work under Project 167 will remove and replace a total of 4,896 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,483 linear feet of 8” gravity 
sewer line and 413 linear feet of 10” gravity sewer line.  This project also includes installing 
two (2) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of one (1) manholes, selective rehabilitation of four (4) manholes, and replacement of nine (9) 
manholes.  The work included in Project 167 is estimated to cost $592,000. 

 Projects 126, 149, and 150 
Work under Projects 126, 149, and 150 will remove and replace a total of 31,219 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 14,473 linear 
feet of 8” gravity sewer line, 7,131 linear feet of 10” gravity sewer line, 3,016 linear feet of 
12” gravity sewer line, 1,331 linear feet of 15” gravity sewer line, 4,521 linear feet of 18” 
gravity sewer line, and 747 linear feet of gravity sewer line that will need to be sized during 
the design phase of the remedial measures.  This project will also include 20 linear feet of 8” 
point repair.  This project also includes installing five (5) new manholes at the terminus of 
dead-end gravity sewer lines, complete rehabilitation of twelve (12) manholes, selective 
rehabilitation of six (6) manholes, and replacement of sixty-two (62) manholes.  The work 
included in Projects 126, 149, and 150 is estimated to cost $4,892,000. 
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 Project 168 
Work under Project 168 will remove and replace a total of 6,143 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 4,625 linear feet of 8” gravity 
sewer line, 45 linear feet of 10” gravity sewer line, and 1,473 linear feet of 12” gravity sewer 
line.  This project also includes installing five (5) new manholes at the terminus of dead-end 
gravity sewer lines, complete rehabilitation of fourteen (14) manholes, selective rehabilitation 
of three (3) manholes, and replacement of ten (10) manholes.  The work included in Project 
168 is estimated to cost $844,000. 

 Projects 148 and 166 
Work under Projects 148 and 166 will remove and replace a total of 10,014 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 5,528 linear 
feet of 8” gravity sewer line, 2,011 linear feet of 10” gravity sewer line, 1,720 linear feet of 
12” gravity sewer line, and 755 linear feet of 15” gravity sewer line.  This project also includes 
installing eight (8) new manholes at the terminus of dead-end gravity sewer lines, complete 
rehabilitation of twenty-nine (29) manholes, selective rehabilitation of twelve (12) manholes, 
and replacement of eighteen (18) manholes.  The work included in Projects 148 and 166 is 
estimated to cost $1,520,000. 

 Area E 
 Project 170 

Work under Project 170 will remove and replace a total of 13,481 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 11,813 linear feet of 8” 
gravity sewer line, 993 linear feet of 10” gravity sewer line, 341 linear feet of 12” gravity sewer 
line, and 334 linear feet of 15” gravity sewer line.  This project also includes installing zero 
(0) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of 
zero (0) manholes, selective rehabilitation of zero (0) manholes, and replacement of twenty 
(20) manholes.  The work included in Project 170 is estimated to cost $1,396,000. 

 Project 176 
Work under Project 176 will remove and replace a total of 7,034 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 6,598 linear feet of 8” gravity 
sewer line, 100 linear feet of 21” gravity sewer line, and 336 linear feet of 24” gravity sewer 
line.  This project also includes installing zero (0) new manholes at the terminus of dead-end 
gravity sewer lines, complete rehabilitation of one (1) manholes, selective rehabilitation of 
zero (0) manholes, and replacement of fourteen (14) manholes.  The work included in Project 
176 is estimated to cost $876,000. 
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 Project 141 
Work under Project 141 will remove and replace a total of 15,509 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 10,497 linear feet of 8” 
gravity sewer line, 1,474 linear feet of 10” gravity sewer line, 1,626 linear feet of 24” gravity 
sewer line, and 1,912 linear feet of 30” gravity sewer line.  This project also includes installing 
zero (0) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of one (1) manholes, selective rehabilitation of three (3) manholes, and replacement of twenty-
nine (29) manholes.  The work included in Project 141 is estimated to cost $2,613,000. 

 Project 155 
Work under Project 155 will remove and replace a total of 4,012 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 2,958 linear feet of 8” gravity 
sewer line, 382 linear feet of 10” gravity sewer line, and 672 linear feet of 12” gravity sewer 
line.  This project also includes installing zero (0) new manholes at the terminus of dead-end 
gravity sewer lines, complete rehabilitation of four (4) manholes, selective rehabilitation of 
one (1) manholes, and replacement of seven (7) manholes.  The work included in Project 155 
is estimated to cost $586,000.  

 Projects 163, 164, 165, and 174 
Work under Projects 163, 164, 165, and 174 will remove and replace a total of 36,188 of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 32,267 linear 
feet of 8” gravity sewer line 333 linear feet of 10” gravity sewer line, and 3,588 linear feet of 
12” gravity sewer line.  This projects also includes installing five (5) new manholes at the 
terminus of dead-end gravity sewer lines, complete rehabilitation of two (2) manholes, 
selective rehabilitation of one (1) manholes, and replacement of forty-five (45) manholes.  The 
work included in Projects 163,164,165, and 174 is estimated to cost $3,825,000. 

 Projects 162, 172, and 173 
Work under Projects 162, 172, and 173 will remove and replace a total of 23,842 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 17,003 linear 
feet of 8” gravity sewer line, 1,363 linear feet of 10” gravity sewer line, 5,203 linear feet of 
12” gravity sewer line, 22 linear feet of 15” gravity sewer line, and 251 linear feet of 21” 
gravity sewer line.  This project will also include 20 linear feet of 10” point repair.  This project 
also includes installing one (1) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of two (2) manholes, selective rehabilitation of one (1) manholes, and 
replacement of thirty-five (35) manholes.  The work included in Projects 162, 172, and 173 is 
estimated to cost $2,885,000. 
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 Project 175 
Work under Project 175 will remove and replace a total of 20,154 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 12,178 linear feet of 8” 
gravity sewer line, 942 linear feet of 10” gravity sewer line, 1,446 linear feet of 12” gravity 
sewer line, 4,847 linear feet of 15” gravity sewer line, and 741 linear feet of 21” gravity sewer 
line.  This project also includes installing one (1) new manholes at the terminus of dead-end 
gravity sewer lines, complete rehabilitation of five (5) manholes, selective rehabilitation of 
four (4) manholes, and replacement of thirty-eight (38) manholes.  The work included in 
Project 175 is estimated to cost $2,833,000. 

 Project 161 
Work under Project 161 will remove and replace a total of 20,084 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 15,058 linear feet of 8” 
gravity sewer line, 1,795 linear feet of 10” gravity sewer line, 18 linear feet of 12” gravity 
sewer line, 3,114 linear feet of 24” gravity sewer line, and 99 linear feet of gravity sewer line 
that will need to be sized during the design phase of the remedial measures.  This project also 
includes installing zero (0) new manholes at the terminus of dead-end gravity sewer lines, 
complete rehabilitation of six (6) manholes, selective rehabilitation of three (3) manholes, and 
replacement of thirty-five (35) manholes.  The work included in Project 161 is estimated to 
cost $2,611,000. 

 Project 171 
Work under Project 171 will remove and replace a total of 11,222 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 9,744 linear feet of 8” gravity 
sewer line and 1,478 linear feet of 24” gravity sewer line.  This project also includes installing 
zero (0) new manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation 
of zero (0) manholes, selective rehabilitation of zero (0) manholes, and replacement of nineteen 
(19) manholes.  The work included in Project 171 is estimated to cost $1,348,000. 

 Projects 158, 159, and 177 
Work under Projects 158, 159, and 177 will remove and replace a total of 13,320 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 9,572 linear 
feet of 8” gravity sewer line, 2,412 linear feet of 10” gravity sewer line, 259 linear feet of 12” 
gravity sewer line, and 1,077 linear feet of 15” gravity sewer line.  This project will also include 
20 linear feet of 10” point repair.  This project also includes installing two (2) new manholes 
at the terminus of dead-end gravity sewer lines, complete rehabilitation of six (6) manholes, 
selective rehabilitation of four (4) manholes, and replacement of nineteen (19) manholes.  The 
work included in Projects 158, 159, and 177 is estimated to cost $1,547,000. 
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 Projects 178, 179, and 180 
Work under Projects 178, 179, and 180 will remove and replace a total of 16,994 linear feet of 
gravity sewer line.  The gravity sewer line to be removed and replaced includes 12,190 linear 
feet of 8” gravity sewer line, 1,329 linear feet of 10” gravity sewer line, and 3,475 linear feet 
of 12” gravity sewer line.  This project also includes installing zero (0) new manholes at the 
terminus of dead-end gravity sewer lines, complete rehabilitation of four (4) manholes, 
selective rehabilitation of three (3) manholes, and replacement of twenty-nine (29) manholes.  
The work included in Projects 178, 179, and 180 is estimated to cost $2,132,000. 

 Project 160 
Work under Project 160 will remove and replace a total of 10,878 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 7,830 linear feet of 8” gravity 
sewer line, 550 linear feet of 12” gravity sewer line, 1,454 linear feet of 15” gravity sewer line, 
and 1,044 linear feet of 18” gravity sewer line.  This project will also include 20 linear feet of 
10” point repair.  This project also includes installing one (1) new manholes at the terminus of 
dead-end gravity sewer lines, complete rehabilitation of five (5) manholes, selective 
rehabilitation of three (3) manholes, and replacement of twenty (20) manholes.  The work 
included in Project 160 is estimated to cost $1,478,000. 

 Coyle Engineering 
Coyle Engineering is a local engineering firm in Shreveport, Louisiana that will be responsible 
for two (2) projects as shown in this section. 

 Project 105 
Work under Project 105 will remove and replace a total of 12,545 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 5,504 linear feet of 8” gravity 
sewer line, 2,252 linear feet of 10” gravity sewer line, 64 linear feet of 12” gravity sewer line, 
4,496 linear feet of 30” gravity sewer line, and 229 linear feet of gravity sewer line that will 
need to be sized during the design phase of the remedial measures.  This project also includes 
installing one (1) new manholes at the terminus of dead-end gravity sewer lines, complete 
rehabilitation of three (3) manholes, selective rehabilitation of five (5) manholes, and 
replacement of twenty-two (22) manholes.  The work included in Project 105 is estimated to 
cost $2,575,000. 

 Project 108 
Work under Project 108 will remove and replace a total of 8,764 linear feet of gravity sewer 
line.  The gravity sewer line to be removed and replaced includes 1,348 linear feet of 8” gravity 
sewer line, 831 linear feet of 15” gravity sewer line, 6,484 linear feet of 21” gravity sewer line, 
and 101 linear feet of 24” gravity sewer line.  This project also includes installing zero (0) new 
manholes at the terminus of dead-end gravity sewer lines, complete rehabilitation of one (1) 
manholes, selective rehabilitation of one (1) manholes, and replacement of thirty (30) 
manholes.  The work included in Project 108 is estimated to cost $1,800,000. 
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 Rehabilitation Projects 
 Projects 201, 202, and 203 

Work under Projects 201, 202, and 203 will rehab 52,156 linear feet of gravity sewer line.  
Rehabilitation of gravity sewer lines will be lining of existing gravity sewer lines.  The gravity 
sewer line to be rehabilitated includes 32,749 linear feet of 8” gravity sewer line, 8,781 linear 
feet of 10” gravity sewer line, 4,311 linear feet of 12” gravity sewer line, 3,454 linear feet of 
15” gravity sewer line, 753 linear feet of 18” gravity sewer line, 1,836 linear feet of 24” gravity 
sewer line, 69 linear feet of 30” gravity sewer line, and 203 linear feet of 36” gravity sewer 
line.  Also included in these projects are lines identified as a pipe bursting candidate, the gravity 
sewer lines include 665 linear feet of 8” gravity sewer line.  The work included in Projects 201, 
202, and 203 is estimated to cost $2,898,000. 
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7. Operating and Maintenance (O&M) Anticipated Cost 
To estimate the Operation and Maintenance costs of the Remediation Measures Plan for the 
Cedar Grove basin a number of factors were compiled and evaluated.  These factors included 
emergency repairs, root control, routine activities by Field Operations Department and future 
cleaning and inspection of the collection system. 

The City spent $2,000,000 is the past year on emergency repairs performed by an outside 
contractor.  After implementation of the Remediation Measures Plan many of the defects in 
the collection system will be repaired or replaced thereby greatly reducing the need for the 
services of the outside contractor.   Ten percent of the current emergency repair amount will 
be budgeted or $200,000. 

The City has an ongoing root control program with an annual budget of $200,000.  The Cedar 
Grove basin comprises approximately 20% of the total collection system.  We expect the need 
for the root control program to be unaffected by the work to be performed under the 
Remediation Measures Plan.  Therefore the anticipated root control budget for the Cedar Grove 
basin is estimated to be $40,000. 

The cost of routine activities of the Field Operations department for cleaning and CCTV 
operation for the entire City is estimated to be completed by twenty (20) employees.  These 
employee salaries are estimated at $40,000 a year.  Estimating the annual cost for these 
employees and the equipment used for these measures would be three (3) times the estimated 
annual salary or $120,000 total for the employee and equipment.  Therefore, by using 20% of 
the combined salary and estimated equipment cost for allocation to the WCTS in SSA-Phase 
1, it brings the estimated total field operating budgeted cost to $480,000.  

To estimate the cost of future cleaning and inspection of the Cedar Grove basin we used a 
percentage of the cost of the SSA Phase 1 activities in the Cedar Grove basin.  Estimating that 
future activities will require 15% of the SSA Phase 1 cost, this results in a budgeted amount of 
$560,000. 

Combining the budgeted amounts for the activities outlined above results in a total projected 
Operation and Maintenance budget for SSA-Phase 1 or the Cedar Grove sub- basin of 
$1,280,000. 
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Appendix I. Hard Drive with Field Inspection Data 
 

Note: All data from inspection of gravity sewer lines and manholes from the field inspection 
along with the BKI Assessment and Assessment Map for remedial measures are included on 
this digital hard drive.  In addition, the sketch (file named - “Inspection with Pipe Run and 
Images”) of each gravity sewer line shows the defects found at its respective location in each 
of the gravity sewer lines. 
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Appendix II. Hard Drive with Field Inspection Data 
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Appendix III. Lift Station Condition Assessment Summary 
of Field Investigation on SSA-Phase 1 

 

Note: Table 1 at the beginning of the summary document gives a list of the field observed 
information as well as the capacity calculations on the force mains. 
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Appendix IV. SSA Work Flow Plan (All Phases)  



Task 700 – SSA-Phase 1 Remediation Measures Plan Report 
Sanitary Sewer Evaluation Survey and Wastewater Master Plan 

  City of Shreveport, Louisiana 
(RFS No. 10-704) 

 

BURK-KLEINPETER, INC. / BLACK & VEATCH 
BKI SH.10.005-0700 / B&V 173506 September 2015 
 

V-1 

Appendix V. Guideline for Assessment and 
Recommendations 
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Appendix VI. Lift Station Emergency Response Plans 
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Appendix VII. CDM Smith Project Schedule 
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